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THE INSULATION OF CONDUCTORS. 


MUCH uncertainty prevails as to the definite amount of | 


insulation a cable should possess in order to withstand 
a current of high potential where arc lighting is 
required, say a current of 2,000 volts. It-is supposed 
that a cable having an insulation resistance of about 
100 megohms per mile being sufficient for low potential 
on an incandescent circuit, is utterly insufficient where 
high potential is required, but is itso? It may well be 
asked, has any one taken the trouble to investigate the 
fact whether a uniformly insulated cable having as low 
a dielectric resistance as 100 megohms per mile is not 
sufficient to carry safely a current with the high 
potential of 2,000 volts? It may, however, be safely 
assumed that if a cable with that dielectric resistance 
can safely carry a current for arc lighting, it will easily 
carry one for incandescent lighting. The relative 
figures of volts in the case of pressure and megohms 
in the case of resistance are not generally very clearly 
comprehended. In the case of a mile of cable carrying 
an arc lighting current under an E.M.F. of 2,000 volts, 
we have that figure as representing the pressure, and 
100 megohms as representing the dielectric resistance. 
With regard to the disruptive pressure, this is practically 
the same at every point of the length, no matter what 
the latter may be. With the dielectric resistance 
the case, however, is perfectly distinct and dif- 
erent. Here we have an insulated cable giving 
as its value for the dielectric resistance 100 megohms 
for the entire mile, which represents the loss at 
every point or every yard throughout the whole length 
of the cable summed up altogether. Now, the 
amounts which represent the leakage of every single 
yard (each single yard ina uniformly insulated cable 
should give the same as every other yard) added all 
together do not express the resistance offered to the 
pressure of the current which is uniform at every 
point; the uniform resistance of the cable at every 
point should be given in order for one to obtain its 
exact value as an insulating medium opposing the high 
pressure. Taking a yard of cable, for instance, we 
have at the rate of 100 megohms per mile a dielectric 
resistance of 176,000 megohms. If we take the pressure 
of 2,000 volts at an inch of cable, the resistance offered 
in that inch is 6,336,000 megohms, and still further, at 
say the one-thousandth of an inch, we have on the one 
hand the constant pressure of 2,000 volts ; and on the 
other, a dielectric resistance opposing it of 6,336,000,000 
megohms, over 6,000 million megohms. And this re- 
sistance, be it remembered, in a uniformly insulated 
cable of 100 megohms per mile at every point of ‘001 
inch throughout its length is opposed to the constant 


pressure of 2,000 volts. Arguing in this way, it is 
obvious that we can arrive at the conclusion that an 
infinitely thin covering can effectually resist an infi- 
nitely high pressure, but here the question of “striking 
distance” comes in, and it is therefore really the thick- 
ness of the dielectric that determines finally the resist- 
ing power of the same. Strictly speaking, therefore, 
the insulation resistance should be accepted as the 
standard only in so far as it determines the thickness 
of the dielectric. 


THE ELECTRIC LIGHTING ACT. 


THE prevalent opinion regarding the effect of the 
passing of the Electric Lighting Bill upon the electric 
lighting industry is that it will be a beneficial one. 
There are still regrets that the measure was not of a 
more sweeping order; indeed, nothing short of the 
entire cancellation of the Act of 1882, even though it 
were replaced only by a short Act giving companies 
bare running powers, would content one well known 
gentleman with whom we have been in communi- 
cation upon the matter; but generally speaking, there 
is a tone of greater confidence in the lighting world, 
and capitalists express their willingness to provide the 
all-important sinews under the amended conditions. 
This is undoubtedly a great point gained, and progress 
is now inevitable. Whether that progress will be as 
great as it would have been under other conditions is 
another matter. The new Act is not perfect ; but it 
has to be made the best of, for there is little likelihood 
of further amendment for along time to come. One 
point which is liable to cause dissatisfaction is that 
the local authority has still the power of absolute 
veto; that is, it can prevent a scheme from ever 
getting beyond the vestry, and it is to be feared that 
the vestries will use their power of veto with a view 
to the extortion of concessions from the lighting com- 
panies which will minimise the latter’s success. Those 
who have had experience of those somewhat peculiarly 
constituted bodies, the London vestries, are not very 
sanguine that they will be inclined to go far out of 
their way to make things smooth for the electric 
lighting “ undertakers,” to use the uncouth phrase of 
the Act. Another point which is unsatisfactory is that 
it is compulsory upon the lighting company to connect 
on any customer who may desire connection, no 
matter how the premises to be lighted are wired. The 
London shopkeeper believes in competition before 
everything, and cases may be anticipated where the 
wiring will be done on the cheap and nasty principle 
by people who, having no responsibility beyond 
making the work just good enough to test up to a 
certain standard the first day of connecting up, will 
carry it out in a way which is certain to give a great 
deal of trouble to the engineers of the central stations. 

But, while the Act does not meet with unqualified 
approval, it is gratifying to learn that the feeling in 
favour of electric lighting is gradually growing stronger. 
One important company informs us that within the 
last two months it has had a larger number of applica- 
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tions from intending purchasers and users of the elec- 
tric light than have been received in the same period for 
years. The great difference in the cost of installations, 
no doubt, is having a material effect, as well as the 
increase which has taken place in the efficiency of 
dynamos and lamps. Altogether, while there is no 
reason to believe that those happy times so confidently 
predicted in 1882 are close upon us, a period of con- 
siderable activity and of substantial work may be 
anticipated. 


' ‘WE have been favoured with a list of the Council, &c. 
of the British Association of Medical Electricians, of 
which august body the eminent C. B. Harness is 
President. As we cannot give the names on our own 
authority, we do not vouch for the accuracy of the list, 
although a correspondent assures us of its correctness. 
The first mentioned personage is said to be the corres- 
ponding clerk to the “ President ” ; the second a female 
book-keeper ; the third a shopman; the fourth is no 
less a celebrated individual than Dr. Carter Moffat of 
ammoniaphone fame ; the fifth a Mr. Leeson ; and last 
of all Mr. Sharman, an advertisement clerk. With the 
exception of Messrs. Carter Moffat and Leeson, who we 
believe are connected with the President in business 
matters, the members of the Council appear to be all 
in his employ. The name of Mr. Sharman will be 
fresh in the minds of our readers as asking for a fee of 
10s. 6d. from one of our friends who, with the laudable 
desire of still further delving into the mysteries of 
medical electricity, applied for particulars of the 
objects of the association. What a subject for the late 
Charles Dickens to have handled! The characters in 
the “ Pickwick Papers” are unapproachable in their 
own peculiar domain, but there are those now living 
who are still more wonderful creations than the imagi- 
nary beings which the eminent novelist has given to 
the world. 


Ir is not a little curious to note the strange fasci- 
nation which electrically propelled launches appear 
to exercise upon the minds of those who first of all 
start, full of enthusiasm, to revolutionise tramcar trac- 
tion in this country. When after the expenditure of 
much money in experimentation, lasting perhaps for 
many months, electricians gain a knowledge of the 
laws of traction which competent engineers could have 
explained to them in as many hours, a scheme is set 
on foot for employing electricity as a motive power, 
cars are put in operation and everything goes for a 
time as merrily as marriage bells. Suddenly the 
board becomes conscious that all is not right ; profits 
are not coming in, hitches occur with the electrical 
and mechanical apparatus, the cost of electricity does 
not work out at the low price which the inventor of 
the “system” declared to be possible, and it becomes 
apparent to all that there is a “nigger” in it some- 
where. Just at this point the electric launch fad comes 
right in and for a time the thoughts of those interested 
in electricity as a motive power are switched off in 
another direction. This, however, is only temporary, 
but it appears to be done for a purpose which does not 
seem difficult to understand. Still those who believe 
in the possibility in the near future of electricity 
ousting horses from the position they now occupy in 
our crowded streets can only regret that money is 
fruitlessly thrown away and valuable time wasted for 


no necessary purpose, when every energy should be 
concentrated upon the one object originally held in 
view. Street tramways will never be successfully 
worked by electric locomotion in this country if we do 
not try to emulate the nil desperandum spirit of our 
American Cousins and stick at the subject with the 
determination to overcome all obstacles, and at all 
costs. 


THE very interesting apparatus devised by M. Paul 
la Cour, called the Spectro-Telegraph, is regularly at 
work every evening in the Copenhagen Exhibtion, and 


_ the signals pass quite distinctly at a very fair rate in at 


one side and out at the other. The distance however 
is limited to one mile, although M. la Cour has experi- 
mented successfully up to 20 or 25 miles. With regard 
to the Morse code appearing inthe Spectro-Telegraphic 
telescope, it may be of interest to learn that the marks 
pass before one’s eyes in the glass exactly as a slip of 
paper with the Morse signals pass out of an ordinary 
instrument, and at the rate of about 20 words a minute, 
if required. The dots and dashes look white and 
coloured on a black ground, and one reads them just 
as easily as if looking on a paper slip. The Danish 
savant’s connection with multiplex telegraphy, the 
practicability of which he was certainly the first to 
demonstrate, notwithstanding Mr. Delany’s assertion to 
the contrary, was fully brought before the notice of 
our readers last year, and it is to be hoped that a 
scientist who has worked so earnestly and successfully 
in the cause of telegraphy as M. la Cour, may soon 
meet with a better reward for his untiring labours than 
has hitherto fallen to his lot ; for it seems to us that 
his latest invention may turn out to be possessed of 
considerable value for lighthouse and ship signalling 
at sea. 


THE gas engine industry must be a profitable one. 
Over 20,000 “Otto” motors have already been sold, 
and this must represent an enormous pecuniary turn- 
over. If the sale which this one type has had in the 
past goes on in anything like the same proportion, and 
if the many other kinds of gas engines which are now 
placed on the market to compete with it gain anything 
like a fair foothold, the gas engine manufacture pro- 
mises to become a very important branch of English 
trade. 


WILKE’S Polreagenzpapier is a simple device for 
indicating positive or negative poles. A little pocket- 
book contains a number of slips of prepared paper, 
which can be readily detached as required. Whena 
slip is moistened and the ends of wires connected with 
any source of electrical energy are placed upon it, one 
end, the negative, changes to a red colour. Probably 
the pole indicator of Messrs. Woodhouse and Rawson, 
which we described some time since, led Mr. Wilke to 
devise this still more simple arrangement for testing. 
The pocket-book contains brief instructions respecting 
the employment of the prepared paper with dynamos ; 
arc lamps; batteries, primary and secondary ; telegraph 
and telephone circuits, and for other purposes ; and it 
appears likely to form not the least valuable part of 
the testing apparatus of electrical engineers. It would 
be interesting to know, however, whether the paper 
loses its virtue in course of time. 


THERE are generally two sides to a question, as to a 
medal, and the so-called stokers’ strike at the Grosvenor 
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Gallery has naturally a reverse to the obverse which 
was so graphically pourtrayed by Major Waller at the 
beginning of the month. If the information which 
has come into our possession is correct, and certain 
matters which we shall hereafter mention appear to 
corroborate them, there was no strike at all, and the 
breakdown at the Grosvenor on that eventful Sunday 
night must therefore be attributed to other causes, cold 
roast beef even being held guiltless. 


THE stoker who had charge of the boilers on the 
evening in question had previously spent 14 hours the 
day before in cleaning out the main flues, and in con- 
sequence of a dispute which arose between him and 
the foreman concerning the water in one of the boilers, 
the former suggested that he had better resign, and as 
he was paid by the hour gave an hour’s notice, which 
was accepted in the presence of witnesses. This man 
knowing that it would be dangerous to leave the 
boilers without his successor being at hand, asked if 
he was in readiness to take the vacant position, when 
the foreman informed him that he need interest him- 
self no further in the matter, and that he himself 
would accept the responsibility. The dissatisfied stoker 
was then paid, another man put in charge, and the 
former left at 7.15 p.m. 


THE breakdown, which was caused by an insufficient 
supply of water and steam, took place, we are assured, 
between three and four hours after the above occur- 
rence, when everything was left in good working 
order. The abrupt termination to the stoker’s three 
years’ service at the Grosvenor Gallery caused his 
brother and another man, employed as a trimmer, to 
resign also, but there were others left to carry out the 
night’s work, some of them being men of long expe- 
rience. Previous to entering the service of Sir Coutts 
Lindsay & Co., this man was for 4} years in the em- 
ploy of the Great Western Railway Company, and he 
holds a testimonial, which we have seen, from Mr. 
John Armstrong, of the locomotive and carriage de- 
partment, to the effect that during the period named 
he conducted himself entirely to his employer's satisfac- 
tion and left of his own accord, in order, unfortunately 
as it now turns out for him, to take the place he has 
so suddenly vacated. 


Now does it not appear on the face of all this that 
the matter is one of much ado about nothing ? On the 
one hand we have a simple dispute, a resignation 
followed by one or two others, and payment to two of 
the three out-going men, who there and then go about 
their business. Several hours afterwards a casualty 
occurs, and this, the next day, is magnified by Major 
Waller into a strike of stokers who refused to eat cold 
roast beef, which we are now informed was offered to 
and declined by half-a-dozen men the day previously, 
and had nothing whatever to do with Sunday. 


HAVING now heard both sides of a matter which 
Should never have been given publicity, it seems 
to us that these men are entitled to some sym- 
pathy, and unless it can be shown that we have 
been grossly misinformed, for the papers and letters 
in our possession do not point to anything untrue 
or even evasive, we think that the late stokers of 
the Grosvenor Gallery are just as much entitled to 
let the general public hear their version of the famous 


contretemps of June 3rd as was Major Waller. One 
daily paper, with the largest circulation in the world, 
has, we understand, declined to publish a letter ex- 
plaining the case from the men’s point of view; but 
perhaps if it were re-written and signed by all those 
concerned, instead of, as now, containing but one signa- 
ture, the issue might be different. 


Ir must not be forgotten, in the interests of bond fide 
workmen, who have only their weekly earnings to 
depend upon, and to whom a few weeks of enforced 
idleness may mean starvation and ruin, that public 
opinion of the better sort generally inclines towards 
the employer in any dispute with employés. This is 
quite natural, and, in the majority of cases, we believe 
it to be justified ; but there are instances, and this 
appears to be one of them, when public opinion should 
be withheld until both sides have been heard, in order 
to arrive at a just estimate of the merits of the case, 
On the assumption that Major Waller’s letter con- 
tained the real facts of the case, we commented some- 
what severely on what we considered very bad conduct 
on the part of the men ; but we shall be much in error 
if the majority of unbiased thinkers do not now come 
to the conclusion that the stokers have been made the 
scapegoat of one of the little bungles which, unfortu- 
nately, are neither few nor far between at this West 
End Central Station. 


Our dear old friend the “ Eclipse” battery is rising 
again like a Phoenix from its ashes. First brought out 
by the “ Eclipse” Electric Battery Company, which we 
suppose went the way of most concerns of the kind, it 
once again confronts us under the auspices of the 
“Eclipse” Electric Lighting Syndicate, which seems 
to us a most unusual course to pursue, and very like 
putting the cart before the horse. The new prospectus 
states that the “ Eclipse” is acknowledged to be the 
most simple and effective electric battery that has yet 
been invented for all purposes. To this we reply that 
those who are responsible for this statement have wan- 
dered considerably outside the paths of rectitude, and 
we also regret to observe that amongst the press notices 
which accompany the prospectus, and which are quite 
familiar to us, not a line is devoted to the comments 
which we so freely, and without the thought of any 
future reward, made upon the “ Eclipse” some little 
time ago. In fact, the opinion of the ELECTRICAL 
REVIEW is entirely left out ; an oversight perhaps, but 
a mishap which is now unfortunately irremediable. 
The report also of Professor Silvanus P. Thompson is 
said to accompany the press notices; but the only 
reference we find to that gentleman is in a reprint from 
the Daily Telegraph, where he is quoted as having 
written that celebrated letter commencing: “I am 
pleased, if not amazed, &c., &c.” We notice that the 
capital, which in the old company was £100,000, is 
now reduced to £20,000 in £1 shares, of which £10,000 
in fully paid up shares is taken by the vendor in part 
payment of the purchase-money ; the balance of 10,000 
shares being now offered for subscription at par, the 
vendor to receive £5,000 of this in cash. The name of 
Sir Charles Clifford is the only one which we notice 
amongst the four directors as having formed one of the 
former company’s board, the bankers, solicitors, secre- 
tary and offices having all been changed. The directors 
believe they are justified in anticipating that the share- 
holders will receive large dividends; the German 
patent has been sold for £1,500 ; and negotiations for the 
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sale of the patent rights in America have proceeded so 
far as to lead to the hope that the whole capital of the 
syndicate may be returned from this source alone, one 
of the directors being about to proceed to New York to 
clinch the bargain. We do not know that any good 
purpose will be served by expatiating further upon a 
so-called invention which was discussed at great length, 
both on commercial and technical grounds, in our 
columns last year, 80 we take leave of the matter with 
the parting advice to intending shareholders which 
our eminent contemporary Punch once gave to those 
about to marry. 


THE Daily News of Tuesday last is responsible for 
the statement that it is now within the range of prac- 
tical science to supersede steam locomotives on the 
Underground Railway by electrically-propelled engines, 
and that in October or November next an electric loco- 
motive of 600 horse-power will take its place on the 
Metropolitan line and fall in with others in the regular 
train service. There are to be three electro-motors on 
the locomotive, each independent of the other, and 
accumulators will provide the electrical energy. We 
read further that the plant necessary for recharging the 
accumulators will be provided at the Edgware Road 
Station, and it is calculated that the operation will be 
performed in ten minutes. The Daily News has no 
doubt been well posted in this matter, but to recharge 
secondary batteries in the time stated for a journey of 
twenty-eight miles, is more than even a technical editor 
can swallow, and we can therefore only imagine that 
minutes is a misprint for hours. Has it ever struck 
the promoters of this wild scheme that the 600 horse- 
power engine means the employment of 100 tons of 
batteries, which will entail an expenditure of £6,000, 
that the discharge necessary for the work will quickly 
wear out the plates, and that the depreciation on cells 
alone will amount to nearly as much as the present cost 
of steam power? Our daily contemporary then goes on 
to compare the working expenses of steam and electri- 
cally-propelled locomotives, but the argument to the 
detriment of steam is very weak, and altogether mis- 
leading, for the article gives one the impression that as 
much coal is being burnt whether the engine is stand- 
ing still or doing heavy duty. The confidence of those 
who think the working of the Underground Railway 
by electricity to be more or less an accomplished fact, 
appears to be based upon a contract entered into with 
the North Metropolitan Tramway Company to work a 
few cars on the Barking Road tramline by electrically- 
propelled cars in lieu of horseflesh, and which are 
shortly to be seen in active operation. It is now nearly 
a year since this last-named project was put in force, 
and cars should have been running so long ago as last 
Christmas. To base such an undertaking as that so 
eloquently, but fallaciously, put forward by the Daily 
News, on another of a comparatively trivial nature 
which has not even yet stood the test of time, is a 
proceeding which no fellow can understand, and it 
would be interesting to know who inspired our 
leading Liberal, or shall we say, Radical, journal 
to take a view of an important matter like this 
which is at once so opposed to known facts 
and so illogical in its reasoning. Enthusiasm is all 
very well in political subjects, and in this branch of 
journalism our contemporary is, in its way, facile 
princeps, but when dealing with technical points the 
daily press is usually treading upon dangerous ground, 
and this instance is certainly no exception to the rule. 


No one could possibly rejoice more than we should at 
the advent of electrically-propelled cars on tramlines, 
or carriages on short lengths of railway, but we do 
object to the publication of anything which is calcu- 
lated to cast ridicule upon the whole electrical profes- 
sion, and the idea of working the underground railway 
system of the Metropolis by means of secondary bat- 
teries—we do not say it is impossible by the conituctor 
method—is of this nature. 


WE notice in the last issue of Jndustrivs a very 
complete and detailed account of the elecirie light 
installation at Leamington. The article in question 
describes, with no measured praise, the succes of the 
undertaking, and deprecates the criticism to which the 
“system” has been subjected by a technica] journal 
which shall be nameless. Now we are quite prepared 
to accept, on our contemporary’s authority, the state- 
ment that the illumination of shops and privae J,ouses 
has given every satisfaction, but if eye witnusses and 
the local papers are to be believed, the street lighting 
has turned out a most decided failure. Our contem- 
porary may be perfectly correct in stating thit the 
complaints as to the inefficiency of the light, poceed 
from certain parties merely because their political 
opponents take a different and favourable view of the 
matter, but this argument could, with perhaps equal 
justice, be applied the other way. It is remarked that 
the lighting was carried on up to Christmas 1387 “ ex- 
perimentally,” and since that date the regular service 
has been in operation. From the reports of the meet- 
ings of the Municipal authorities, it would seem to us 
that so far from the experimental stage being concluded, 
an extension of time has been granted so as to reduce 
the “ experiment” to a practical stage. 


It will be to some extent gratifying to our readers 
to learn that the medical profession is at length awaken- 
ing to its responsibilities and recognising that it may 
do something to mitigate the evil represented by the 
advertising electro-medical quack. We have it upon 
good authority that the Medical Defence Union is con- 
templating the prosecution of Mr. C. B. Harness for the 
illegal assumption of the title of “ Dr.” We hope the 
Medical Defence Union will see its way to pushing the 
matter tothe utmost, for the proceedings of this person 
have become nothing short of a scandal to the whole 
medical profession. The only fear we have is, that in 
such an action as that of prosecution for the wrongful 
assumption of a medical title, the issues will be so 
simple that the real character of the man and the trade 
he does will not fully appear. The one thing needed 
is to attract the attention of the non-professional public 
and demonstrate to them what manner of man is this 
pretentious individual. Harness claims to be a medical 
man and an electrician, an “eminent electrician,’ in 
fact ; he is in reality a man endowed with exceptional 
talents of acommercial order, which, allied with a little 
right principle, and perhaps also a little education, 
might have enabled him to reach an enviable position 
in legitimate business circles. He has, however, chosen 
another path, and has been perhaps unprecedentedly 
successful. Some years ago he exploited an “electrical 
brush” (“ Dr. Scott’s”). This seems to have been his 
first connection with “ electricity,” and from this con- 
nection has sprung the present gigantic trade in so-called 


: electro-medical appliances. Such is the man who claims 


to be a competent person to advise sufferers upon medi- 


i cal questions of a most delicate and difficult nature. 
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THE MAXIMUM EFFICIENCY OF ELECTRIC 
LAMPS. 


ON the 10th April last, a paper by Mr. John W. 
Howell was read at the American Institute of Elec- 
trical Engineers, which gives to the world some in- 
teresting results, obtained by a number of very lengthy 
experiments, with regard to the life of incandescent 
lamps of the Edison type made with “unflashed ” 
bamboo filaments, and run at different efficiencies. He 
also enters into the very important question of the 
“maximum efficiency” at which lamps should be run in 
practice, under different conditions of cost of current, 
lamps, and quality of lamps, and obtains from his cal- 
culations an almost definite ratio between the cost of 
current and of lamps, even when the three regulating 
conditions are varied to a very considerable extent. 
Everyone is naturally aware that when the cost of cur- 
rent is high, and that of the lamps is low, and witbal 
good in quality, it is desirable to run them at high 
incandescence ; and that when the lamps are dear and 
bad, and the current cheap, high incandescence is not 
desirable. But Mr. Howell informs us clearly and dis- 
tinctly of a simple and definite ratio existing between 
the cost of lamps and the total cost when this latter is 
a minimum, and by recognising this ratio, we may 
know that we are running our lamps at their maximum 
efficiency. This is of course not the first time that 
this question of maximum efficiency has been dealt 
with, but we do not remember having hitherto seen the 
subject handled in such a clear and practical manner as 
in this paper. 

Mr. Howell commences by defining the terms “ effi- 
ciency” and “maximum efficiency” which are used 
throughout his paper. The former is used in the ordi- 
nary popular sense of watts per candle ; but he argues 
that it is incorrect, because no account is taken of the 
heat. The latter expression he defines as “ the efficiency 
at which the cost of operating the lamp isa minimum.” 
This efficiency, he proceeds to explain, is not the 
highest attainable from a lamp, but includes its quality 
and cost. With regard to this term “maximum effi- 
ciency,” we would remark that it would be more appli- 
cable for defining the efficiency of a certain instal- 
lation, as the cost of the current forms an essential 
element. 

The first step necessary in ascertaining this maxi- 
mum efficiency, which we all desire to know, is to find 
out the quality of the lamps we are using. The average 
quality of a certain class of lamp run at different 
efficiencies is a very difficult problem to determine, 
and runs, as Mr. Upton put it in the discussion, into 
very difficult and expensive experiment. The Edison 
Company of America have only lately settled this 
point with regard to their lamps, by careful experi- 
ments extending over no less than five years. The 
following figure shows the life curve between 2 and 5 
watts per candle. This curve naturally does not apply 
to any particular lamp of its class, but to the average. 
Mr. Howell also informs us that it does not hold good 
for lamps whose filaments have been subjected to 
“flashing,” in which we in England are more interested, 
but only to the bamboo filaments. 

We are next brought to the data necessary to calcu- 
late the maximum efficiency at which to run our 
lamps. These are—Ist, the cost of the current, which 
comprises every item entailed in its production and 
delivery ; 2nd, the cost of the lamps; 3rd, the life of 
the particular class of lamp in use at different effi- 
ciencies. 

In order to determine when the cost of operating 
lamps is a minimum, or, in other words, when the 
lamps are running at a maximum efficiency, it is neces- 
sary to calculate by the two different formule given 
below, the cost of the currrent, and the cost of the 
lamps, at different efficiencies. By this means two 
series of figures are obtained, one set representing the 
cost of current, which decreases as the efficiency is 
raised, the other set the cost of the lamps, which 
increases as the efficiency is raised. By adding toge- 


ther the cost of current and of lamps at each different 
efficiency, a certain point is reached where the total 
cost is a minimum, and this particular efficiency will 
be the maximum one at which the lamps should be run 
under the given conditions. 


Curve showing lives of equally good lamps, burned at different eficiencies, 


In a number of cases which follow, Mr. Howell 
calculates the cost of operating 100 16-C.P. lamps run 
for 1,000 hours, but he varies the cost of the current 
between 2°5 cents and 10cents per H.P.; the cost of the 
lamps between 25 cents and $1 each ; and the quality 
of the lamps at a life of 300 and 2,400 hours when run 
at 3 watts per candle. He seems to assume, moreover, 
that whether a set of lamps last 300 or 2,400 hours, or 
any number between these figures when running at 
3 watts per candle, that at different efficiencies each 
set will follow the same curve. This course may per- 
haps be justified to bring out the practical issue of the 
paper, but no proof of the assumption is given. 

The formule are : 


Cost of current = 
watts per C. x 16 x 100 x 1000 x cost of current per H.P. 
746 
cost of one lamp x 100 x 1000 


Cost of lamps = life at given watts per candle 


Example I—Conditions: Lamps 85 cents each. 
Current 10 cents per H.P. Life 600 hours at 3 watts 
per candle. 

Result : Total minimum cost = $783 | sn AR. 
Cost of lamps ... = $113f ratio “145 :1 
Maximum efficiency = 3:1 watts per candle. 

Example IT—Conditions: Lamps $1 each. Current 
10 cents per H.P. Life 600 hours at 3 watts per candle. 
Result : Total minimum cost = $800 

Cost of lamps ... = $118f ratio = “147 :1 
Maximum efficiency = 3°18 watts per candle. 

Example I1T.—Conditions: Lamps $1 each. Cur- 
rent 5 cents per H.P. Life 600 hours at 3 watts per 
candle. 

Result : Total minimum cost=444 } — 
Cost of lamps = $6895 ratio “155 : 1 
Maximum efficiency = 3°5 watts per candle. 

Example IV.—Conditions: Lamps $1 each. Cur- 
rent 2°5 cents per H.P. Life 300 hours at 3 watts per 
candle. 

Result : Total minimum cost = £273 | ae 
Cost of lamps ... = ratio “154 : 
Maximum efficiency = 432 watts per candle, 
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Example V.—Conditions: Lamps 50 cents each. 
Current 10 cents per H.P. Life 1,200 hours at 3 watts 
per candle. 

Result : Total minimum cost = $654 | 
Cost of lamps ... = $92f 


Maximum efficiency = 2°62 watts per candle. 
Example VI.,—Conditions: Lamps 50 cents each. 


Current 5 cents per H.P. Life 1,200 hours at 3 watts 
per candle. 


Result: Total minimum cost = $362 146 =1 
Cost of lamps ... = $53 
Maximum efficiency = 2°875 watts per candle. 
Example VII.—Conditions: Lamps 50 cents each. 


Currents 10 cents per H.P. Life 600 hours at 3 watts 
per candle. 


Result: Total minimum cost = $728 i 
Cost of lamps ... = ratio “146. 
Maximum efficiency = 2°88 watts per candle. 


Example VIII,—Conditions : Lamps 50 cents each. 
Current 5 cents per H.P. Life 600 hours at 3 watts 
per candle. 


Result : Total minimum cost = $400 5 a. 
Cost of lamps ... = 360 ratio = ‘15 : 1. 


Maximum efficiency = 3°175 watts per candle. 


ratio ‘14 :1 


Example IX.—Conditions : Lamps 25 cents each. 
Current 5 cents per H.P. Life 2,400 hours at 3 watts 
per candle. 


Result : Total minimum cost = $294 ee 
Cost of lamps ... = ratio ‘14:1, 


Maximum efficiency = 2°38 watts per candle. 


Example X.—Conditions : Lamps 25 cents. Current 
10 — per H.P. Life 2,400 hours at 3 watts per 
candle. 


Result : Total minimum cost = $535) 
Cost of lamps ... = $81f ratio ‘151 :1. 


Maximum efficiency = 2°14 watts per candle. 


Example XI.—Conditions: Lamps 25 cents each. 
Currents 5 cents per H.P. Life 1,200 hours at 3 watts 
per candle. 


Result ; Total minimum cost = $327) 4. 4a. 
Cost of lamps ... = $474 ratio 143 :1. 


Maximum efficiency = 2°62 watts per candle. 


By drawing curves of the total cost at different effi- 
ciences, it can be ssen at a glance that where the current 
is expensive the lamps must be carefully selected, as 
small changes in efficiency from the maximum causes 
a considerable augmentation in the total cost. Con- 
versely, where the current is cheap considerable varia- 
tion in the efficiency of the lamps makes but a slight 
addition to the total cost. 

But the most interesting and important result of 
these calculations is, that there is always a ratio of 
about 15 per cent. between the cost of lamps and the 
total cost in all the above cases, where the conditions of 
cost differ so widely. The figure varies slightly in in- 
dividual cases, but the variations do not appear to 
conform to any law. The practical outcome of the 
calculations is, therefore, that if we have an electric 
light installation and wish to know whether we are 
running our lamps at the maximum efficiency, all we 
have to do is to subtract from our total expenses the 
cost of the lamps and see if the bills amount to 15 per 
cent. of the whole. Attention is drawn to the fact that 
when the lamp bill in any particular installation is 
not 15 per cent. of the total, ¢.g., let us say 10 per cent., 
it must not be raised to that point by altering the effi- 
ciency of the lamps then installed and so increasing 
their consumption, for this would effect an increase in 
their candle-power ; but it should be done by changing 
the lamps so as to obtain the same amount of light but 
at a higher efficiency. What would, of course, come to 
the same thing would be to run the same lamps at a 


higher efficiency, but to decrease their number, and 
this, we take it, would be the simplest plan. 

With regard to the proportion which the consump- 
tion of lamps should bear to the total, we would 
remark that in a paper by Dr. J. A. Fleming on 
“The Characteristic Curves and Surfaces of Incan- 
descent lamps,” read at the Physical Society, on March 
14th, 1885, the same question was dealt with, but on 
entirely different lines. We note, on referring to this 
paper, that Prof. Fleming calculates that the lamps 
should be run at such a pressure as to come to 17°4 per 
cent. of the total cost. In the concluding paragraph 
mention is made, that in consequence of experiments 
conducted by the Edison Company, of America, they 
were at that period (1885) in the habit of recommend- 
ing that the lamp cost should come to 16 per cent. of 
the total, but now Mr. Howell informs us that it 
should be somewhat lower still. 

In the discussion which followed the paper, Mr. 
Mailloux called attention to the fact that it is a pro- 
perty with incandescent lamps, like everything else in 
nature, to grow old and weary, and he asked whether 
the lives in the curves which were shown represented 
the time when the filaments broke, or when the lamps 
became so dim as to be useless. He had some diffi- 
culty in obtaining an answer, but at length we under- 
stand Mr. Howell to admit, that when the lamps 
arrived at “the point at which they became useless,” 
they were counted as dead. From this remark it 
would appear to us that a rather arbitrary method of 
regulating the lives of the lamps had been employed 
in the life tests, and about on a par with what would 
happen in practice, viz., that the lamps would last in 
the direct proportion to the easy going and contented 
nature of the consumer. We should have thought 
that it would have been found desirable to fix upon a 
definite loss of light for each lamp, at which point it 
should have been discarded, but even if some such 
method had been adopted, we cannot get over the fact 
that any experimental life tests at different efficiencies 
must always be more or less erroneous on the score of 
the gradual dimming of the lamps which results from 
increase of resistance, increase of surface, and blacken- 
ing of the bulbs. In other words the results are 
always shown in a more favourable light than is 
actually their due. In stating this, we are perfectly 
aware that all tests are necessarily equally erroneous, 
for lamps manufactured by different methods do not 
all blacken or change in resistance or surface in the 
same degree, but we have never come across one that 
remained entirely unaltered. 

The query was also started as to whether there was 
a mathematical expression for the life curve, and one 
speaker thought it looked like a hyperbola, but Mr. 
Howell stated that it was not a hyperbola or any 
other curve that had a name. He had had a mathe- 
matical man to devote about a week in trying to 
handle it, which resulted in obtaining “an expression 
for it which goes all the way across a sheet of paper.” 

The question was also raised as to the effect of alter- 
nating versus continuous currents on the life of lamps, 
and cases were cited in favour of both descriptions of 
electric energy, but Mr. Howell was inclined to the 
opinion that the differences which had been observed 
lay entirely in the method of handling the installa- 
tions. Life test comparisons, he very correctly stated, 
were exceedingly difficult to make with any degree of 
accuracy and it was the hardest thing he had ever under- 
taken. In theefficiency life curve he produced, the lamps 
were run off a dynamo, and a man was continuously in 
charge to do nothing else but to keep the pressure con- 
stant. In connection with this point of direct versus 
alternating currents, we may mention that Profs. 
Ayrton and Perry have quite recently endeavoured to 
ascertain whether any difference could be detected in 
the efficiency or watts per candle, and apart from life, 
by these methods of running lamps, and they have 
come to the conclusion that the minute differences 
which were observed, were within experimental error, 
and that “the efficiency of an incandescent lamp is the 


' same for both direct and alternating currents.” 
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THE HOLMES-WILLANS SYSTEM. 


WE recently inspected the engine-room at the Tottenham 
Court Road establishment of Messrs. Maple & Co., where 
Messrs. J. H. Holmes & Co., of Newcastle and London, 
have installed some of their own dynamos coupled to 
Willans engines. The room, which is a model of its 
kind, is only 28 feet x 18, and will, when complete, 
contain four sets of combined engines and dynamos. 
There are two sets already in position, each taking a 
a floor space of 9 feet x 3,and we must confess that we 
were mightily pleased with their compact design, which 
is a fine example of competent mechanical and elec- 
trical engineering skill. 
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The illustration shows the combination of the 
Holmes-Willans system, and represents a 38 kilowatt 
compound-wound dynamo driven direct by a Willans 
compound engine running at 450 revolutions per 
minute, and giving 112 volts and 340 ampéres. The 
field magnets are entirely of massive soft iron forgings, 
machined and polished all over. The armature core is 
positively driven by an arrangement which secures 
great mechanical strength and rigidity with a maximum 
of available space inside for conductor and ventilation. 
The conductor of laminated copper is positively driven 
on the outside of the core, thus obviating the danger of 
the conductor moving on the core, a fault so common 
to machines with intense fields. The brushholders are 
conveniently adjustable both as to pressure, which is 
along the line of the brush, which consequently always 
wears at the same angle, and also longitudinally on 


their spindle, so that any possible wear of the com- 
mutator may be equalised. The connections, which 
are very massive, are so arranged that half of the field 
magnet can be removed without disconnecting any but 
the flexible leads from the brushes. The electrical 
efficiency from actual tests works out 95°72 per cent., 
absorbing 55 brake horse-power. 

One of these plants has been running 12 hours per 
day since November, 1887, at Messrs. Maple & Co.’s, 
Tottenham Court Road ; and a second similar plant, as 
mentioned previously, has just been supplied to them. 

The boiler-house contains three 30 horse-power nomi- 
nal loco type boilers by R. Hornsby and Sons,the water 
for which is first filtered by Maignen’s anti-calcaire 
filtre rapide, then heated by Rayner’s feed-water heat- 


ing arrangement, andjfinally forcedttinto the boilers by 
Worthington’s patent pumps. 

The wiring of the establishment has been done by 
Messrs. Maple’s own employés, supervised by Mr. Wm. 
A. Buckland, who was specially engaged to advise on 
technical points. So it will be understood that the con- 
nection of Messrs. Holmes & Co. with the installation 
begins and ends with the engine-room and boiler-house. 
The total number of lamps to be employed is no less 
than 2,400, and the combined generating plant, which 
appears to require but little attention, is in charge of Mr. 
Usher, who is also one of Messrs. Maple’s hands, and 
who seems to have completely mastered the technics of 
electric lighting. 

It is but rarely that one sees an installation which 
may be taken asa model for future plants, and we have 
therefore all the more pleasure in making favourable 
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mention of the arrangements at Messrs. Maple’s, which 
are well worth going a long way to view ; and, what is 
more, Mr. L. W. Holmes, who represents the firm in 
London, is not averse,to showing it and explaining all 
its details to those who are genuinely interested in 
electric lighting. 


SPECTRO-TELEGRAPHY.* 


SPECTRO-telegraphy is the name of a new invention by 
Paul la Cour, the inventor of the phonic wheel, and its 
synchronism for multiplex telegraphy. The instru- 
ments are shown at work at the present moment in the 
Copenhagen Industrial Exhibition, and the invention, 
which is patented, is based upon quite a new principle. 
It may be used for several purposes, but I shall here 
confine myself to pointing out and describing in detail 
the application of the system to nautical use asa simple 
means of communication from lighthouse to ship, and 
vice versd, and between ships themselves. 

It is well known that such a signal system exists, but 
it is only available in the daytime. The first idea was 
originated in England, in 1857, it was taken up by 
France, and afterwards by nearly all maritime nations, 
and is known as the international flag system. 
Generally speaking, the signals are not meant to express 
words and sentences by spelling, but only to give a 
limited, though very large number of sentences, which 
are arranged in a signal-book (international code of 
signals). It has the advantage, however, that each 
vessel can carry a signal-book in its own language, and 
two ships of different nationalities are thus enabled to 
correspond without understanding each other’s lan- 


guage. 

The signalling is accomplished by means of 18 flags 
and pennants, each of which indicates one of the letters, 
B, C, D, F, G, H, J, K, L, M, N, P,Q, R, 8,T,V,W. Of 
these are then formed two, three, or four-flags signals, 
respectively, in the number of 306, 4,896, and 73,440. 
All the two and three-flags signals and the a a 


of the four flags are intended for the different com- 
munications, queries, and answers. The others are 
reserved as “distinguishing signals” for ships, 1,440 
for man-of-war, and 53,040 for trading vessels. 

The large extension which this system has attained in 
a comparatively short period is a proof of its practical 
arrangement ; still it has one disadvantage, namely, it 
is useless at night, and yet ships sail as much then as 
in the day. The value of this mode of correspondence 
is thus reduced one-half, and an owner wishing to give 
final instructions to his captain by this means, hesitates 
in doing so, as he is not certain that his ship may 
pass the lighthouse in the day. 

La Cour’s system is not intended to supersede the 
present flag system, but to supplement it in the night. 
This invention enables us to utilise a corresponding 
modus operandi at night by means of the same signal- 
book, and in such a way that the night duty becomes as 
simple as the day duty, and even possesses certain 
advantages over the latter. 

When we observe a distant white light, a star, or the 
light from a lighthouse through a prism with vertical 
edge, then such a light, as is well known, appears as a 
horizontal luminous line, consisting of red, orange, 
yellow, green, blue, indigo and violet-coloured rays. Sir 
Isaac Newton discovered that this was owing to the fact 
that the white light in reality is a combination of all 
these colours, with their infinitely many shades, and 
that they are refracted differently in the prism and thus 
separated, whilst they can again be combined and re- 
produce the white light. 

Instead of a simple, a compound prism may be used. 
The latter separates the colour rays, but does not, on 
the whole, deflect them much from their original 


* Translated from the Danish. Communicated by Mr. P. Chr. 
Dresing. 


direction, and such a prism fixed on a telescope (fig. 1) 
is specially adapted to dissolve the in-going light. 
When a distant white spot of light is observed through 
this, a luminous line (fig. 2) is seen in the field of the 
telescope, coloured from red to violet. 

If now the person who is sending the light signal is 
capable of providing, in a simple manner, that all the 
colour rays are not emitted, but only some, while 
others are entirely removed, it can be arranged so that 
the remaining part of the ‘spectrum appears as a dis- 
tinct signal, for instance the Morse signal - - —— (tig. 
3). This is exceedingly easy to decipher, and does not 
even require colour sense, for although it is differently 
coloured, yet it is only the shape which is of im- 
portance (the colours are only the means of providing 
the conventional shape), and the signal can be made 
by anyone, even the colour blind. 

The sending instrument is represented diagramati- 
cally in fig. 4, which shows a horizontal section of the 
instrument (it is about 1 foot high and long and 5 
inches wide), together with the rays of light on their 
road to the horizon. F is the lamp, S, K is the screen, 
in which openings are cut corresponding to the signals 
to be sent, for instance, two small openings (1 and 2) 
and one wide (3), corresponding to the signal - - 
L is a lens, the distance of which from S, K is equal to 
its focal length. Therefore all the rays of light, which 


Fia. 1. 


2. 3. 


through the opening, 1, strike the lens, L, will, after 
passing through it, become parallel with the line, 1—0, 
from the opening, 1, to the optical centre of the lens 
(0). The other rays of light are therefore not shown, 
for they have the same direction as 1—0. This ray of 
light will then strike the prism, P, and be refracted 
and spread, so that it forms the coloured, fan-shaped 
rays of light, 7;, v,, containing all the colours. In the 
direction of the distant observer, 7, a distinct colour 
only will be emitted from the opening, 1, say orange ; 
from the opening, 2, there will also be rays emitted, 
which are first made parallel by the lens, and after- 
wards spread by the prism in the fan-shape 7,, v,, of 
which a single colour only strikes 7, say yellow. In 
the same way the opening, 3, produces the fan-shape 
13, V3, but this opening being wider, 7 will receive 
several kinds of green and blue rays. 

To the naked eye, or with an ordinary telescope, the 
light which issues in the direction 7, will give shades 
of colour corresponding to a mixture of the respective 
colours; but if the spectro-telegraphic telescope is 
used, the signal appears as in fig. 3. 

When the sender moves the screen, S, K, in the direc- 
tion indicated by the arrow, opening 3 will take open- 
ing 2’s place, opening 2 takes 1's place, and in the field 
of the telescope the receiver will also see the line of 
light, 3, slide smoothly into 2’s place, &c., &c., so that 
the signals are seen to glide through the field, in at 
one side and out at the other. 

To perfect the present system of signalling, and use 
la Cour’s signals at night, a sending instrument, with 
the 18 perforated metal pieces, together with the 
receiving telescope is only required. Instead of hoist- 
ing the four flags in the daytime, signifying, for 
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instance, C, F, G, L, the four corresponding pieces of 
metal need only be inserted in the sending lantern, 
and made to move backwards and forwards several 
times, so that the receiver has time to read them. 

These night signals are in some respects superior to 
the day signals. They are, for example, not diminished 
by distance, as their size only depends upon the 
receiving telescope, so that however far they are sent 
they keep the same dimensions. They are also inde- 
pendent of the direction of the wind, which often dis- 
turbs the flag signals by making them turn edgeways to 
the observer so that he cannot see them. 

This same system has been tried for ordinary tele- 
graphy, by passing a perforated slip (as in the Wheat- 
stone’s transmitter) through the sending instrument, 
anda telegraphist can read these marks s9 easily, that 
the telegraphing can be performed with the same speed 
as with an ordinary Morse instrument. 


Fig. 4. 


It is well-known that a hazy atmosphere first obli- 
terates the violet and blue rays of light ; it has there- 
fore been supposed by some that spectro-telegraphy 
would fail under these circumstances. This is, how- 
ever, not so, for as the signals seem to glide through 
the whole spectrum, they can always be read in the 
red, yellow, and green, even if they are lost in the 
violet and. blue. 

This principle also appears to be applicable in several 
different ways. If a lighthouse is supplied with a 
sending instrument, in which the first letter or letters 
of the light’s name are placed, the mariner will always 
be able to see in the spectro-telegraphic telescope what 
light it is, and thus mistakes and loss may often be 
prevented. 

Farther, an entrance to a harbour does not need to be 
indicated by two lights, which direct the course, but by 
one only of La Cour’s system, with a fixed signal or 
letter, which is only seen in the middle of one’s tele- 
scope, if one is exactly onthe right track. By steering 
a little to the one side or the other, the letter or signal 
will appear to glide in the telescope to either of the two 
sides, and if the ship passes entirely out of the proper 
course the signal disappears from the field of the tele- 
scope. Another advantage in this method is, that the 
light from the harbour lantern is very easily distin- 
guished from all other lights, for these latter appear in 
the telescope as a continuous light from red to violet, 
whereas the former gives its own peculiar signal, for 
example - —— - ——. 

Finally, ships might be supplied with a fixed lantern 
of this kind, which throws light forward, and obliquely 
to the sides. Two ships going in opposite directions 
will thus in their telescopes immediately see whether 
their course lies to the starboard or port of each other, 
and also whether they are in the act of altering their 
helms, for the letters in the telescope will then appear 
to glide to one side or the other. 


NOTES FROM GERMANY AND AUSTRIA. 


THE Berliner Elektricitatswerkestates that the new scale 
of charges for the electric light in Berlin, fixed by the 
magistrates, is as follows :—The annual tax for a current 
feeding upwards of 10 incandescent lamps of 16 candle- 


power, 15s.; from 10 to 25 lamps, 20s. ; from 25 to 50 
lamps, 30s.; from 50 to 100 lamps, 40s. ; from 100 to 
200 lamps, 50s. ; from 200 to 400 lamps, 75s. ; and for 
upwards of 600 lamps, 100s. In addition a fee of 6s. a 
year is paid for the use of each incandescent lamp. 
For the current to each are lamp asum of 40s. is paid 
annually, whilst on lamps used from 800 to 3,000 hours 
# year a discount varying from 5 to 25 per cent. is 
allowed. 

The largest hydraulic and electrical central station in 
Germany has just heen opened in the so-called “ free 
harbour” at Hamburg. With a pressure of 5() atmos- 
pheres the hydraulic central station is capable of work- 
ing 36 cranes, 250 winches, and 50 elevators, whilst the 
electric dynamo machines are capable of feeding 4,200 
incandescent and 50 arc lamps. The cost of the station 
is £150,000. 

In Hamburg, too, the electric light has for the first 
time been introduced into private houses, the chief of 
the well-known firm of financiers, Messrs. Behreun and 
Sons leading the way, and several other wealthy 
merchants intend to do the same. 

In the city of Lubeck the electric light is now for 
the first time being tried for lighting the streets, the 
plant for the same having been supplied by Herr 8. 
Schuckert, of Nuremberg. At first only the principal 
street in the city, the Breitenstrasse, and a few adjacent 
ones will be thus favoured, the light being supplied by 
about 1,000 incandescent lamps. During the first four 
weeks the lights will be put out at3 a.m. Besides the 
incandescent lamps a few arc lamps will also be tried. 
The dynamos used are capable of supplying about 4,000 
lamps. 

As regards the extended use of the electric light in 
Germany, it may be of interest to mention that in addi- 
tion to the four central stations already at work in 
Berlin, a fifth is in course of erection in the Spandon 
Strasse. There are now nightly burning in the German 
capital 30,000 glow lamps and 2,000 arc lamps. Recently, 
too, the Royal Opera House has been fitted with the 
electric light, which is now being tried, 4,000 glow 
lamps being used. Whilst in order to make the house 
thoroughly safe as regards an explosion, electricity is 
also used in the dressing and other rooms for warming, 
boiling water, heating, hairdressing apparatus, &c. The 
opera house is worked from the central station in the 
Markgrafeustrasse through 80 special cables. The elec- 
tric light is also shortly to be introduced for lighting 
the famous promenade “ Unter den Linden.” 

The light is also being tried for marine purposes in 
Germany, and with great success. Thus recently the 
great lighthouse at Neufahrwasser, outside Danzig, has 
been fitted with the light, being the first beacon in 
Germany and the Baltic thus lighted. Experimentally 
the lamp is placed on a wooden platform 7 metres above 
the cupola, and the light may be seen within a radius 
of 16 English miles. Furthermore, the light is being 
introduced into the German navy, four of the largest 
ironclads being now provided with it. Thus the 
Princess Irene has been fitted with 52 incandescent 
lamps, and with three position lamps, the latter of 50 
candle-power, whilst the Princess William, Bavaria 
and Wacht are also being provided with the light. 

The use of the telephone is also becoming more and 
more general in Germany, and a new line has just been 
laid between Berlin and Hamburg. One was already 
being worked, but of late the demand has become so 
great that another had to be laid. On the other hand, 
the Belgian Government has proposed to the German to 
open negotiations for the laying of a telephone between 
Brussels, Aix-la-Chapelle and Cologne. 

From the report just issued of the working of the 
telegraph system of Germany in 1887, it appears that 
the length of the lines had risen from 71,617 kilo- 
metres in 1886 to 74,690 kilometres in 1887, and the 
length of the wires from 252,453 to 261,380 kilometres. 
The number of telegraph stations in the Empire was 
8,841, that of attendants 4,062. There were 16,596 
telegraph apparatus in use. The number of messages 
dispatched amounted to 18,000,000, being 7°25 per cent. 

more than in the previous year. Whilst formerly the 
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messages were shortened year by year, the average 
number of- words transmitted in 1887 rose to 11°81, 
against 11°65 in 1886, an increase attributed to the new 
minimum rate of charge imposed. The gross receipts 
on telegrams were £1,030,000. The government tele- 
phones also show progress. Thus, at the end of the 
year there were telephones in 113 towns, with 20,000 
subscribers, whilst the number of messages rose from 
39,000,000 in 1886 to 65,000,000 in 1887. The number 
of telegraph stations fitted with the telephone rose 
from 3,170 to 3,730. 

The eleetric light is also making good progress in 
Austria, and recently the Opera house in Vienna has 
been fitted with it, and with such success that it has 
been decided also to introduce it into several other 
theatres and public buildings. At the Opera house the 
current is supplied from a station one mile distant, and 
the plant here is capable of supplying 20,000 lamps. 
Four subterranean cables work the lamps, the elec- 
tricity being stored in accumulators. Below the stage 
is a current division table for the lamps on the stage. 
The former gas plant has, as far as possible, been used 
for the electric one. In order to vary the power of the 
lamps on the stage a new kind of resistance rollers of 
spirally-coiled platinum wire have been introduced, 
which, in order to keep them cool, are placed in oil 
surrounded by water. 


WHAT IS THE SPECIFIC RESISTANCE OF 
COPPER ? 


IT is sometimes important to know the true resistance 
of pure copper, writes George B. Prescott, jun., in the 
New York Electrical Engineer, and everyone who has 
had recourse to the text books for the purpose of ascer- 
taining the specific value is aware that not only are the 
figures given in various abitrary and inconvenient 
units, but has discovered, moreover, that if reduced to 
a common standard the values are discordant. In many 
cases no authority for the value: used is mentioned, and 
in every instance where one is given, so far as my 
knowledge goes, it is attributed either to Matthiessen 
or to Jenkin, who merely tabulated the results of 
Matthiessen’s experiments. 

Now, as Dr. Matthiessen conducted his experiments 
while a member of the committee of the British Asso- 
ciation, whick was appointed to delermine upon a prac- 
tical standard unit of resistance, the report of that com- 
mittee* ought to give, authoritatively, the value of 
Matthiessen’s determination. It seems, however, that 
Dr. Matthiessen devoted himself more particularly to 
ascertaining the permanency and relative resistances of 
the metals and alloys than to determining their specific 
resistance ; so that, oddly enough, throughout the six 
reports made by the committee the only reference made 
to the absolute resistance of any of the metals or alloys 
is found in the third report, in a table showing the rela- 
tive values of the proposed units of resistance. In this 
table the unit proposed by Matthiessen is one English 
standard mile of pure annealed copper wire +',,th inch 
in diameter at 15°5° C., and having a resistance equal 
to 13°59 B.A. ohms. This specific value for the resist- 
ance of copper has been extensively adopted, and is the 
basis of a table of the properties of copper wire by the 
writer, published in the Electrician and Electrical 
Engineer four years ago, and also of the tables of the 
British Board of Trade and American standard gauges, 
which have since been promulgated. 

In later, tables more precise and scientific definitions 
of units and specific values have been employed, and 
specific resistance is now usually expressed in legal 
microhms between opposite faces of a centimetre cube 
or cubic inch of the material at 0° C. Happening to 
compare the tables of specific resistances which are 


* Edited by Fleeming Jenkin, and published in 1873. 


published in the two recent and excellent text books 
by Prof. Ayrton and by Profs. Stewart and Gee, re- 
spectively, I observed that even they did not agree in 
their value for copper. Ayrton gives the specific resist- 
ance of pure annealed copper at 0° C. as 


1599 legal microhms per cubic centimetre = 
6292, 


While Stewart and Gee give the values as 


1616 legal microhms per cubic centimetre = 
"6357 ” ” ” ” inch, 


On looking further through a large number of elec- 
trical text-books and pocket-books I found in the 
majority of cases that the specific resistance of pure 
copper was given as 9:718 B.A. ohms for a wire one 
foot long and ;,/5sth of an inch in diameter at 0° C, 

In the report of the British Association committee 
there is published, as an appendix, a series of “Cantor 
Lectures ” on the subject of “ Submarine Telegraphy,” 
by Fleeming Jenkin. In the fourth lecture is a table 
of the specific resistances of metals and alloys calcu- 
lated from Matthiessen’s experiments, giving the values 
in foot-mils, foot-grains, &c., and this is the table which 
has been so extensively copied in most of the text- 
books. Correcting Matthiessen’s standard mile unit to 
the foot-mil dimensions as given by Jenkin gives 


13: 62:5" 
1 foot mil at 15°5° C. = — = 10-054 B.A. ohms. 


Using Dr. Matthiessen’s formula to correct for the dif- 
ference in temperature, viz. : 


R=r(l+at+ dP). 


In which R = the resistance at required temperature. 
r= » given 


” ” 
a = aconstant number = + ‘003824. 
b=a = + 00000126. 
t = the number of degrees difference be- 
tween the two temperatures, then 
10°054 


R= (003824 x 15°5) + (00000126 x 15°52) 


= 9-49 B.A. ohms at 0° C. 


From which it follows that Jenkin’s value is about 2°5 
per cent. higher than Matthiessen’s standard. 

In order to fully understand the differences which 
exist in the published values of the specific resistance 
of pure annealed copper wire, it will be conveneint to 
reduce the figures given above to the legal ohm and 
cubic inch units, assuming that one B.A. unit = ‘93889 
legal ohms. Then Jenkin’s standard 


_ 9718 x +9889 x -7854 _ 
12 x 10002 


per cubic inch, and Matthiessen’s standard 


_ 949 x 9689 x “7854 
== Dy low: = 6142 legal microhms per 


cubic inch. 

It will thus be seen that Professor Ayrton and the 
majority of authors have accepted Jenkin’s calcula- 
tions, and that in standard wire tables Matthiessen’s 
own unit has been taken as a basis; while Stewart and 
Gee, who state no authority, have a figure even higher 
than Jenkin’s. Kohlrausch, I believe, quotes Matthi- 
essen with even a lower figure than that given here, 
while intermediate values are to be found here and 
there. 

The difference between the two references in the 
B.A. report will probably account for much of the con- 
fusion as to Matthiessen’s value for the specific resist- 
ance of copper, particularly as both are attributed to 
him. Iam inclined to think the lower figure nearer 
the true one, as it agrees more closely with the results 
of my own measurements. 


*629 legal microhms 
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THE INSULATION OF MAINS FOR HIGH 
TENSIONS. 


By G. L. ADDENBROOKE. 


IV. 
IN concluding the last article it was recommended that 
conductors to carry high tension currents should be 
covered with layers of pure “ zinc ” and “ compound or 
black” rubber of equal thickness, the layer of pure 
rubber being then rather thicker than is usually put on 
now. 

The compound rubbers are in a great measure only 
mechanical mixtures of rubber and other materials, 
and although when vulcanised their power of resisting 
atmospheric influences may be greater than that of 
pure rubber, their texture cannot be so close and uni- 
form, and it is less easy to see by inspection what their 
qualities are than those of pure rubber. Still the exact 
proportions in which these different materials are used 
may in some measure be left to individual predelic- 
tion, since with the thickness of covering advocated, a 
sufficient margin of safety is left if all the materials 
are of the best quality and well put on, to allow of 
considerable variation in details. 

A certain thickness of dielectric was recommended, 
not less than lth inch, which at the same time was 
stated to be sufficient to stand 2,000 volts. A thinner 
insulating covering may be put on, but if cables are 
made with the intention that they should last without 
giving trouble and at the same time be able to stand a 
reasonable amount of wear and tear and chance acci- 
dents, such as being trodden on by a careless work- 
man’s iron heel, then for mechanical reasons it is not 
advisable to use a less thickness of dielectric than 
ith inch, to be increased proportionately if the tension 
used is higher than 2,000 volts. 

Nothing has been said so far about different sizes of 
conductors or about insulation resistance. To stand the 
disruptive tendency of the current and to reduce 
the chances of its passing across the surface when 
there is a flaw, we need a certain thickness of die- 
lectric. : Now the tendency of 2,000 volts to find its 
way out of a single No. 16-wire is as great as out of a 
19 12 cable, to keep it in we need the same thickness of 
dielectric in both cases. We do not need a greater 
thickness in the case of the larger conductor than the 
smaller; for the same E.M.F., the same depth of 
covering is required in each case, except that on 
account of the greater weight of the conductor in the 
larger cable and the extra strain this puts on the 
dielectric, it is advisable to somewhat increase the 
thickness of the covering on heavy conductors. With 
an allowance on this account, the same thickness of 
dielectric should be put on all conductors intended to 
stand the same E.M.F. It is particularly important to 
keep this in mind, because the smaller conductors are 
in practice often necessarily subjected to a good deal 
more handling and rough usage than the larger ones, 


- which can be kept out of the way and are not often 


disturbed. 

Supposing that its specific resistance is uniform, the 
actual resistance in ohms between the two sides of a 
sheet of dielectric }th of an inch in thickness, for 
example, will of course depend on the area or size of 
the sheet, so that if we have two sheets one double the 
size of the other, the larger one will only offer half the 
actual resistance the smaller one does, although its in- 
sulation resistance per unit area or per square inch of 
surface is the same. If we suppose this dielectric cut 
into strips and conductors laid longitudinally along the 
centre of the strip, then if the strip be folded over so 
as to enclose the conductor completely only a narrow 
strip will be needed for a small conductor, while a 
broad one will be necessary for a large conductor. 
Consequently with a small and a large conductor 
covered with dielectric to the same thickness, the actual 
insulation resistance of the smaller conductor will be 
much higher than that of the larger one, although the 
insulation resistance per unit area of dielectric surface 
will be the same, and the power of the dielectric to 


resist the tendency of the current to leave the conductor 
will be equal in both cases. 

It is useless and misleading to judge conductors 
solely by their insulation resistance as is sometimes 
done now, since conductors covered with the same di- 
electric and to the same thickness will vary in their 
insulation resistance according to the size of the con- 
ductor itself. If cables are made to have the same in- 
sulation resistance for different sizes, then probably the 
smaller sizes will have less insulating material on them 
than they ought, while the larger sizes will be need- 
lessly thickly covered. Again, the actual insulation 
resistance of a cable depends largely on the temperature 
at which the test is taken and the time which has 
elapsed since the cable was manufactured. From 60° F. 
to 75° F. the insulation resistance diminishes roughly 
to Ard, that is, the insulation resistance of a rubber- 
covered cable will be about three times as great at 60° F. 
as it is at 75° F. Also sometime after a cable has been 
anade the dielectric seems to settle down, and its insu- 
lation resistance keeps gradually increasing. 

As the bare fact that pipes would stand a pressure of 
so much per square inch, would not be held of much 
importance by a civil engineer unless he knew also 
what the diameter of the pipe was, what was the thick - 
ness and quality of the iron it was made of, and 
whether it was clean and free from flaws, so to the 
electrical engineer a knowledge of the insulation resist- 
ance of a cable alone is of little more value unless he 
has also the diameter of the conductor, the thickness of 
the insulation, and can see that mechanically it is well 
andevenly puton. Then the insulation test becomes of 
great value because it and the progressive electrification 
of the dielectric together form an exceedingly sensitive 
and accurate indication of the soundness or otherwise 
of the dielectric. Still, even then, an insulation resist- 
ance test is not a practical test of the dielectric, in the 
same sense that submitting a water-pipe to hydraulic 
pressure is, unless a high K.M.F. is used. To perform an 
analogous test, a current of about twice the K.M.F. the 
cable is intended to stand should be put on, and an 
insulation test made either with this current or after it 
has been on the cable for, say 10 minutes. This is 
really the crucial test to apply toa cable, and makers 
should now provide facilities by means of transformers 
or otherwise for carrying out such tests in the case of 
cables which are to be used for high tensions. If an 
insulated conductor will stand such a test as this and is 
satisfactory in other respects, there need not be much 
fear of its breaking down with proper usage under 
ordinary conditions. 

Within the last few years greater attention has been 
paid to the protection of the dielectric covering of 
cables than was previously the custom, but it is doubt- 
ful if even yet we have gotas far in this direction as it 
is advisable to go. It is easier than is generally sup- 
posed to make a cable that will stand a high tension 
when new, but the difficulty is to protect it from injury, 
and to keep it in perfectly good order for a length of 
time. In utilising insulated conductors for high ten- 
sion currents, this is at least half the battle. 

The qualities needed in such outer coverings are that 
they should be strong, flexible, waterproof, and not 
liable to decay themselves. 

Tapes are more waterproof than braiding, but tape 
as an outside covering is apt to get torn, and then it is 
liable to unravel itself, especially if used overhead. 
The best way, therefore, is to use both classes of cover- 
ing. First of all, on the top of the dielectric, should 
come a couple of coverings of stout twill tape, rather 
tightly put on, and wrapped in opposite directions. If 
these coverings are tightly put on, they will compress 
the dielectric somewhat, and so tend to keep close any 
fissures which might occur,and prevent in some measure 
water getting in. These tapes should be thoroughly 
saturated with a melted compound of ozokorite and wax 
before they are put on, and if then they are wrapped 
on with a good lap, they will form a very strong and 
impervious covering. A stout and close braid should 
then be put over all, and the braid also well saturated 
with compound, 
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If the braid is of good material it wlll last for some 
years, though it gradually loses its tensile strength as the 
compound gets washed away by rain or acted on by the 
atmosphere in exposed situations. There is, moreover, 
another action which must be carefully guarded against, 
as it is insidious in its nature, and the consequences 
may be serious. If a cable is wet from being tested in 
water with the outer protection coverings on, and is in 
this condition coiled on a drum, in warm weather a 
sort of fermentation may take place, accompanied by 
the presence of a slight mould, which in a very short 
time greatly deteriorates the strength of the fibrous 
material employed. 

For underground work there can be no doubt that 
a metallic sheathing is the most reliable and durable 
outer protection. A sound cable drawn into a lead 
tube when quite dry is kept entirely free from contact 
either with moisture or the atmosphere, and should 
last without deterioration as long as the lead pipe does. 
Since in the case of a cable drawn into lead tube the 
coverings outside the dielectric are kept dry, they in 
addition to the dielectric offer a very considerable in- 
sulation resistance, which isa further protection against 
the formation of arcs. 

Unless cabies laid in conduits underground are 
mounted on insulators as Mr. Crompton proposes to 
do, the conduits, whether iron pipes, troughs, or per- 
forated bitumen blocks should, whenever possible, be 
laid evenly and on a slight slope, so that water may 
drain off, and outlets should be provided at the lowest 
points for this purpose. But this precaution is of 
course less necessary if the cables are protected by a 
metallic sheath. Unfortunately with alternating cur- 
rents, which in the future will probably be used for the 
larger proportion of high tension work, it is not admis- 
sible to use a metallic sheath to cover each conductor 
separately, because if the sheaths are in contact with 
the ground or any other conductor or semi-conductors, 
a return circuit is formed, and induced currents will 
be set up in the metallic sheath which might result, 
under certain conditions, in a serious loss. With alter- 
nating currents, therefore, unless the conductors are 
made up in the form of a concentric cable as has been 
done at Milan with good results, and with the ex- 
ception of short lengths, metallic coverings for separate 
conductors are hardly admissible, so that we shall 
probably have to rely on tapes and braids as an outer 
protection. 

In making concentric cables by the usual plan unfor- 
tunately the spiral wrapping of a set of conductors round 
the outside of the insulator of the inner set puts a heavy 
strain on the dielectric covering, and is not to be re- 
commended unless great care is used in manufacture. 
If the outer conductors are simply laid longitudinally, 
it is on the other hand difficult to make a neat job, 
though by making proper machinery for the work no 
doubt this could be neatly and efficiently done. Where 
long straight lengths of cable are required withcut 
joints, probably there is no better, simpler, or more 
efficient plan of doing the work than by the use of 
concentric cables ; but where frequent joints are likely 
to be required, as with mains running along streets for 
the supply of houses on either side, then concentric 
cables offer several practical difficulties which it is not 
easy to get over. The outer conductor must be cut 
through to get at the inner one, and it is difficult to 
make an efficient joint in the dielectric which will not 
be larger round than the original covering. If this is 
not done, then the outer conductors will not meet, and 
in any case it is difficult co solder them together again 
properly without damaging the dielectric underneath. 


The United Telephone Company.—The snowstorm of 
December, 1886, has had a long-continuing effect upon 
the finances of the United Telephone Company. We 
thought twelve months ago that we had heard the last 
of it, when £15,777 was stated to have been the cost of 
it. In the accounts for the year ending April 30th, 
1888, however, figures the following item :—“ To snow- 
storm losses and allowances, £15,653 8s. 7d.!” 


THE LIGHTING OF THE PARIS OPERA 
HOUSE. 


In the issue of La Lumieré Electrique of June 25th, we notice a 
second instalment of a series of articles on the electric lighting of 
Paris theatres. In the present number the Opera installation is 
described. It is stated that in 1886, after a three years’ trial of 
1,800 Edison lamps, it was determined to replace the whole of the 
gas lighting by electricity ; from the article in question we gather 
the following particulars :— 


| No. of incandescence lamps. 


| Number of | 
| original gas 
| wor. WP. 
Management and service ... | 1,269 | 1,165 40 
Stage 1,897 1,568 320 
Auditorium ... 2,254 1,212 306 
Grand staircase, halls and 
promenades eee ot 1,967 1,010 642 
Totals 7,455 5,023 1,308 


The boilers, engines and dynamos are placed in the cellars, and 
consist of :— 


5 Belleville boilers. 
1 Weyher and Richemond boiler for day service. 
1 Corliss steam engine, of 250 H.P., running at 60 revolutions. 
1 Armington-Sims steam engine, of 100 H.P., running at 300 
revolutions. 
4 Weyher and Richemond steam engines, of 140 H.P. each, 
running at 160 revolutions each. 
2 Weyher and Richemond steam engines, of 20 H.P. each, for 
the condensers. 
1 portable Weyher and Richemond steam engine, of 40 H.P., 
running at 85 revolutions, for day service. 
12 Edison dynamos, 5 of 375 ampéres, 4 of 800 ampéres, 3 of 300 
ampéres ; each of the 12 of 120 volts. 
1 — alternating current dynamo, for 24 Jablochkoff 
ights. 
1 Edison dynamo, of 40 ampéres, for the transmission of power 
to a centrifugal pump. 
Accumulators: 120 cells of 132 lbs. for service of watchmen. 
Oo Wms, = safety lamps. 


Plans are given of the basement or cellars, showing the arrange- 
ment of engines and dynamos, and the distribution of the circuits 
(26 in number), and a table is appended with details of the 
position, length, and sectional area of each circuit, and of the 
number of lights on, and ampéres carried by, it. 

Each Weyher and Richemond wotor, together with a 1,000 
lamp dynamo, forms an absolutely independent group, and the 
grouping as at present arranged offers four units of 1,000 lamps 
each, which can be worked together or separately, as the case 
demands. 


CITY AND GUILDS OF LONDON INSTITUTE. 


Ar the Central Institution of this Institute, during the last two 
weeks of July, a course of lectures and laboratory instruction on 
“The Construction, Testing and Use of Electrical Measuring 
Instruments,” is to be given by Prof. W. E. Ayrton, F.R.S. This 
course will include experimental lectures and special laboratory 
work. The lectures will comprise the principles and practice of 
the construction, calibration, and testing for faults of ammeters, 
voltmeters, ohmmeters,' wattmeters, coulombmeters, and ergmeters 
as used for direct and alternating current systems. The students’ 
practical work will be conducted in a laboratory specially fitted 
with accumulators, standard instruments, &c., for electrical instru- 
ment testing, and they will have the opportunity of examining and 
practically trying all the more important electrical meters at pre- 
sent in ordinary use. This course will extend over two weeks, 
and will consist of six lectures, from 8 to 9 p.m., on Mondays, 
Wednesdays, and Fridays in the fortnight commencing on Monday, 
July 16th; and also of practical work in the physical laboratories, 
daily, Saturdays excepted, from 2 to 5 p.m., commencing on Tues- 
day, July 17th. The course will be very practical in its character, 
and will embrace the results of the experience that has been gained 
for some years past in the manufacture and testing of electrical 
measuring instruments, an experience in which Prof. Ayrton 
stands pre-eminent. 


Electric Lighting in Australia.—It has been decided 
to call for tenders, in Sydney and Melbourne, for light- 
ing the town of Young by electricity. 
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NEW ALTERNATING DYNAMOS. 
By RANKIN KENNEDY. 


(Continued from page 646.) 
THE improvement of the alternating dynamo by in- 
creasing the power of the magnetic field and reducing 
the Foucault currents by lamination of cores is certainly 
the aim of most makers of dynamos of that class. 

A powerful, and at same time econdmically formed, 
set of magnetic fields for an alternating dynamo can be 
formed only by using iron cores of ample section in the 
field magnet. Wrought iron is also preferable ; the 
shape of the magnet should be designed to offer the 
least resistance to magnetism. Taking these require- 
ments into account, the field magnets must in every 
case be massive as compared with the armature ; but a 
massive and powerful set of magnets are not effective to 
their full extent unless the armature is so constructed 
that it also offers a very small resistance in its magnetic 
circuit. With this in view it is obvious that the arma- 
ture must have an iron core, and that the air space 
between the poles of the field magnet and the armature 
cores should be very small. 


powerful magnetic inductions by providing ample iron 
and reducing air spaces to a minimum. 

The dynamo now being made is built on the lines of 
the specification, from which the following extracts are 
made, and from which the figures are taken :— 

“For alternating current machines our invention is 
specially applicable. Fig. 5 shows an _ eight-pole 
machine. There are eight holes in the armature. These 
are shaped substantially as shown, so that when the 
armature is rotated there is the same induction through 
the field magnets, whatever the position of the armature 
holes. 

“ This overcomes one of the chief difficulties in alter- 
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Fig. 2. 


In the dynamos of Muirhead and Hopkinson, pre- 
viously referred to, these points have been observed 
closely, and the design would form a very good model 
upon which to build an alternating dynamo of an im- 
proved type. The Westinghouse and the Zipernowski 
dynamos have both got iron cores in their armatures, 
but these iron cores are not brought up close to the 
poles of the field magnets, and therefore the effect of 
the powerful field magnets must be somewhat less than 
it would be if the iron of the armature projected close 
up to the poles. 

A new dynamo is just now being manufactured by 
the Messrs. R. E. Crompton & Co., according to their 
patent specification, No. 17,120, 1886, Crompton and 
Swinburne, and which was described at some length 
in the REVIEW for February 3rd last. Of this 
machine we shall probably hear a good deal more 
than can be gathered from the specification. The im- 
provement is wholly in the direction of obtaining 


Fig. 3. 


nating current machines, as it admits of iron in the 
armature without heating of the field magnets. Instead 
of A—A being the armature—that is to say, the part 
wound with wire, in which the alternating current is 
generated—the paris shown as field magnets may be 
used. The field magnets are then rotated inside the 
armature. The parts, C, C, should then be laminated. 
The field magnets, or rotating part, may be of a solid 
piece of wrought, or even cast iron. Fig. 6 shows 
another disposition of the stationary part. It is not so 
efficient electrically, but has certain mechanical ad- 
vantages. The stationary parts in figs. 5 and 6 may be 
built up of punched pieces of sheet iron when they form 
the armature. Even when they form the field magnets 
it may perhaps be advisable to laminate them in large 
machines as the cross induction varies. 

“The wire may be wound through the holes and back 
through the large central hole, but we prefer to wind it 
backwards and forwards through the holes, A, A, so that 
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each neck of iron between neighbouring holes is sur- 
rounded by a coil of wire whose section occupies half 
the area of one hole. Instead of this arrangement the 
whole of the wire may be wound round alternate necks, 
so that with an eight-pole machine, as shown in fig. 5, 
there are four coils of wire on the moving part. 


Fie. 5. 


Fia. 6. 


“ Fig. 7 shows a machine with the holes in the outer 
part. 

“The outer part then forms the field magnets pre- 
ferably, as the rotating internal part can be easily 
punched from thin discs. The wire is wound through 
the holes, B, B,as before. The wire on the rotating part 
is wound asin an armature of the Pacinotti type, except 


7. 


that it gives alternating currents, as there are as many 
field magnet poles as armature coils. The stationary 
part may be made of cast iron.” 

The following are the claims :— 

“An armature with the conductor wound through 
holes substantially as described. 

“An armature with the conductor wound through 
holes as proportioned that the induction in the field 
magnets is constant, or almost constant, substantially as 
described. 

“The combination of a stationary part, with its con- 
ductor wound through holes and a rotating part, either 
being the armature, substantially as described.” 


Judging from the specification alone it would seem 
that this machine will certainly be a great advance in 
the construction of alternating dynamos; by using 
Swedish iron magnets of large dimensions, and a lami- 
nated armature running at a moderate speed, a very 
short armature wire coil should give a high E.M.F. 

The author, in his pamphlet on “ Electrical Distribu- 
tion,” page 10, illustrates an alternating dynamo in 
which the iron cores of the field and armature approach 
closely to each other. 

In the foregoing fig. 1 the armature and the field mag- 
net are shown diagrammatically. In the actual machine 
the armature is the inner wheel, and is much smaller 
than shown in the sketch. The outer ring, with inward 
projections, is the field magnets. The armature is built 
of thin iron stampings, and so is the field magnet ring, 
both being thoroughly laminated ; the coils are slipped 
over the projections and fixed by screws. In this form 
of the machine the armature is rotated at a high speed, 
it being small in diameter and not heavy. 

Iron stampings to form the large outer laminated 
ring cannot be made in one piece, of such large sizes as 
are required. The ring is built up of stampings made 
of the form shown in fig. 2, it being built in four 
segments and bolted together. 

Fig. 3 shows a design for alarge dynamo of the same 
construction, to meet the requirements of those who 
believe in slow speed—say, about 300 revolutions per 
minute. Such a speed is not in reality slow, as may be 
seen if we calculate the speed at the periphery of the 
revolving magnets. 

In this machine the field magnets revolve inside of 
the armature, and are made of malleable cast iron. The 
armature has inward projections carrying the armature 
coils, and is built of iron stampings, same as figure. 

To prevent heating of the field magnet poles it is 
found necessary to laminate them in this machine. The 
alternate approach and recession of the poles to and 
from the armature projections causes Foucault currents 
to be formed in solid projections. 

(To be continued.) 


ELECTRICAL TRADES AND THE LONDON 
CHAMBER OF COMMERCE. 


OUR opinion has been asked on the desirability of 
forming an Electrical and Allied Trades Section of the 
London Chamber of Commerce. Amongst the matters 
with which it is suggested that the section might deal 
may be mentioned “ Bills before Parliament, foreign 
tariffs, treaties of commerce, customs classification, 
arbitrations (for which the by-laws of the Chamber 
provide), business extensions in India and the Colonies, 
electric lighting legislation, fire insurance rules, tele- 
phone and telegraphic matters, &c. On these and other 
subjects, the recommendations which the section could 
make to the council would be of special value, and the 
influence of the Chamber with the Government depart- 
ments, with Parliament, with provincial and Colonial 
Chambers of Commerce, and public bodies generally, 
would greatly assist in carrying them out. It is also 
thought that professionai, as distinct from commercial, 
men, would be brought—through the section—into 
closer contact with the commercial community in regard 
toall matters where they have mutual interests.” 

There is no doubt that the matter is well worthy of 
consideration, and in another issue we may discuss the 
subject fully. In the meantime we place before our 
readers a letter received from a friend on the subject, 
and shall be glad to have the opinions of others in- 
terested. 

“In common with others connected with the electrical 
trade I have been consulted on the question of the 
establishment of a section in the London Chamber of 
Commerce for the electrical and allied trades. As this is 
a matter that interests greatly the electrical industry in its 
many branches, amongst others, submarine telegraphy, 
land telegraphy, telephony, electric illumination, and 
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electric locomotion, both from a manufacturing and 
working point of view, I think you should draw atten- 
tion to the subject, in order to elicit opinions which 
may guide the promoters of the scheme to asound solu- 
tion of the problem laid before them. The proposal 
appears to offer many advantages to the electrical trades. 
In the case of manufacturers the London Chamber of 
Commerce, duly petitioned by the section in forma- 
tion, may use its influence to benefit trading abroad in 
electrical goods through influencing the Home Govern- 
ment to take such steps with foreign Governments as 
may enable manufacturers to trade in foreign markets 
on terms at least as favourable as those granted to com- 
peting countries. Again, there is little doubt that the 
London trade will be benefited by attaching itself 
to a strong body which can make its voice felt 
in the country, where internal interests are concerned. 
For instance, the electric lighting branch of the trade 
would have greatly profited in the discussion of the 
Electric Lighting Bill in Parliament had this branch 
been seconded by the influence of the London Chamber 
of Commerce instead of depending only on the exer- 
tions of individuals. The advantages of a strong 
backing in all business transactions appear to me so 
patent to everyone, that I need not occupy your space 
in detailing them. If the other Chambers of Com- 
merce of Great Britain would in their cities follow 
London’s lead, the electrical trade of the country 
would be placed in such a position as to almost 
realise the results which have often been spoken of 
in your columns, and those of your contemporaries, as 
attainable by the formation of an electrical association. 

“To make the proposal a success, the selection of 
the leading spirits is a point to be carefully considered. 
Trade jealousies, which are sure to be strong when so 
many are striving keenly for a living, should be 
avoided. It therefore appears to me that the choice of 
the chairman of the section and of the delegate to the 
general council of the Chamber of Commerce are most 
important points. Now that Charles William Siemens 
is dead, I think that you will agree that the most 
natural selection in electrical circles would be Mr. W. H. 
Preece, who has the general electrical matters and 
their wants more at his fingers’ ends than any other 


person one could name. Unfortunately Mr. Preece is’ 


debarred from such a post by his official position and 
by the fact that he cannot well be asked to represent a 
trade. Sir John Pender and Lord Thurlow have been 
spoken of, but although exceedingly influential and 
able chairmen, their connection with electrical trade is 
only indirect. Amongst manufacturers the choice is 
next to impossible, as even if the trade could agree in 
a selection, however fair-minded he may be, this class 
of man will always be biased in his judgment. For 
this reason, and although Messrs. Siemens Brothers and 
the Silvertown Company may be said to represent the 
electrical trade in all its branches more fully than any 
other firms, | consider them and their representatives 
out of court. This argument also applies to other manu- 
facturers who follow only one branch of the industry, 
and the additional disadvantage exists that at best they 
would represent but a portion of the interests in- 
volved under this head. Men like Messrs. Latimer 
Clark, Hopkinson, Ayrton and Perry, Crompton, and 
others, whose interest in the general trade is, com- 
paratively speaking, small, should be also excluded. 
“To find the men of sufficient influence, and possessing 
a sufficient knowledge of the general business, and with 
small personal bias, it appears to me that we should 
look to the technical press and to such consulting engi- 
neers as possess a knowledge of the whole electrical 
trade, and whose individual interests are not likely to 
clash with the general welfare. Should my suggestion 
meet with favour, the issue is very much narrowed, and 
the selection should not present any serious difficulty.” 


Removal,—Messrs. Mappin Brothers inform us that 
they have removed their silver, electro-plate, and 
cutlery business from 67 and 68, King William Street, 
to 35, St. Paul’s Churchyard. 


AMERICAN NOTES. 


By DAS TELEPHON. 


I senp by this mail “ Rules of Practice in the United States 
Patent Office,” revised April 18th, 1888, and I invite the special 
attention of all those whom it may concern, to the new rules 
therein. I have heretofore called attention to the continual 
changes of these rules by the successive Commissioners of Patents, 
who seem to vie with each other as to who shall place the greatest 
number of obstacles in the path of applicants for patents. 

It has been generally believed that the decisions of the Supreme 
Court of the United States were obligatory upon all persons ; but 
it is evident that the Commissioners of Patents, and the Exami- 
ners, think themselves to be above those decisions. In fact, the 
proceedings in the Patent Office are but “snares and delusions,” 
begotten by ignorance and sustained by arrogance. 

The laws regulating the Patent Office enacted by Congress, are 
all that an inventor could wish; but the rules made from time to 
time by the officials of the Patent Office are quicksands in the way 
of the applicant. 

It is to be hoped that the evils will be remedied some day by 
Congress, and rules established not to be changed by the Patent 
Office officials, so that an applicant for a patent may know well all 
that he is required to do to obtain a patent. 

I intended to write somewhat anent the latest Yankee project, 
but a due regard for my reputation as a truth-speaking person 
forbids me ; but that your benighted islanders may form some idea 
of the daring invention of the dwellers in this boundless Con- 
tinent, I send you some extracts from the prospectus of the Elec- 
tric-Automatic Transit Company of Baltimore City, which proposes 
to construct an electric railway for the transportation of mails 
and merchandise at a speed of ten miles a minute. 

Among the directors will be found the names of some of the 
solid men of Baltimore, such as Alexander Brown, the well-known 
head of the old banking house of Brown and Sons, Mr. Abelt, 
owner of the Sun newspaper of Baltimore, and many others, pro- 
minent as bankers, merchants, and lawyers. 

It seems to me that Shakespeare’s saying—‘‘ Men have lost 
their reason,” is, alas, too true. I send you the pamphlet from 
which I make the extracts. 

“Ifthere be one thing to be desired by the general public, 
more than others, and to accomplish which every available appli- 
ance should be used, it is a fast and reliable mail service. At 
present, mail trains are passenger trains as well, and the greater 
number of passengers carried on each train, the greater number 
of cars is necessary to transport them, thereby largely increasing 
the weight of matter to be pulled in transit. This necessarily 
interferes with speed ; for let a train travel at the fastest time yet 
made, it cannot beat the record, as there is a point beyond which 
safety to life and limb is endangered. To transgress this bound, 
it would follow as a result that the speed would overcome the 
weight of the engine, and the jumping of the track, and a general 
smash-up would ensue. In our system, neither life nor limb is 
jeopardised, as our trains run automatically. There can be no 
jumping of the track, as the cars are held to the track by the 
upper guide wheel, whose flanges enclose the conducting rail on 
either side, thus rendering such an event impossible. It thus 
stands to reason, that an enormous speed can be attained, by 
electric force, used simply in proportion to the weight of the train. 
Mail matter can thus be transported with a safety and celerity 
hitherto unknown, and it will doubtless be a question of time 
only, after the above facts are demonstrated, when the public at 
large will demand the building of roads, under this system, to 
supply the exactions of trade in this important particular. 

“The mechanical contrivance of this system is very simple, 
consisting of a light structure, elevated some twenty feet from the 
ground, thereby offering no hindrance to the cultivation of fields 
over which it may pass. Cars, pointed at both ends, are run on 
two tracks, having also an upper or third rail, which acts in the 
two-fold capacity of a guide rail and the conductor of the electric 
current. Each car is provided with an upper or guide wheel at 
each end, whose flanges enclose the upper or guide rail on each 
side, thus rendering the jumping of the track a matter of impossi- 
bility. The motive power consists of a permanent generator of 
certain prescribed horse-power, located at each end of the line, 
from which the current passes to the conducting rail, where it is 
immediately taken up by the travelling motor, to which one or 
more cars may be attached. The whole train is automatic in its 
action. On approaching its destination it passes a certain defined 
point where the electric current is permanently cut off, thus 
leaving the train to its own momentum, which gradually decreases. 

Each car then encounters a trip-lever, located at a sufficient dis- 
tance from the stopping place, which springs the brakes in suc- 
cession, bringing the train to a standstill in a very few moments, 
and at a designated point. 

“ As illustrating the enormous speed which is possible to be 
attained by this system, a trip could be made between New York 
and Chicago in two hours’ time. A train passing through Phila- 
delphia, Pittsburg and Cleveland, would take up the electric cur- 
rent from the permanent generating plants located in the respective 
places named, thus making the route continuous. These are 
simply matters of experimental detail, and are noted to give an 
idea of future possibilities. The distance from New York to 
Chicago is 911 miles, which at 10 miles per minute, a compara- 
tively low rate of electric speed, would bring a trip within the 
time specified, making allowances for startings and stoppages. A 
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road from thence continued farther south would bring the orange 
groves so near New York, that their fruit could be eaten with all 
its lusciousness and flavour of early ripening. Continuing farther 
on, San Francisco might be reached by through trains, making 
due allowance for stoppages, within nine hours. This suggestion 
is appalling, and doubtless will have many cavillers; but let them 
or anyone positively assert what may not, or cannot be done, under 
the marvellous and astounding daily developments of the use of 
the electric force, and we will take a back seat, and let him or 
them do the figuring for the future.” 


NOTES. 


Street Lighting in Berlin.—The lighting of Unter 
den Linden with are lights appears to be progressing, 
the underground cables having been laid, and connected 
with a central station in the Friedrichstrasse. It is 
proposed to instal 126 are lights, the motive power 
being obtained at the station from four high-speed 
horizontal engines of the Armington and Sims type, 
and Siemens dynamos. 


Electric Light in Brussels.—We learn that the Société 
Industrielle d’Electricité has obtained the contract for 
the lighting of the Northern Railway station for the 
sum of £2,400. The installation comprises a 
Walschaerts engine of 100 H.P., running at 66 re- 
volutions per minute ; one Lihmeyer dynamo of 105 
ampéres at 115 volts; and another of the same type 
giving 130 ampéres at 115 volts. The Exhibition is, 
as to general details, being completed very slowly, 
but the engines for driving the electrical machinery are 
all in position and at work. It is said that the lighting 
of the gardens, where about 190 arc lights are employed, 
has turned out a complete success. 


Electric Lighting in New York Harbour.—The con- 
tract for the plant and materials required for lighting 
Gedney’s Channel, New York Harbour, with incandes- 
cent lamps on buoys has now been given out. There 
will be required 32,000 feet of three-wire conductors to 
connect the first two buoys, and 15,000 feet to connect 
the other four buoys with the three-wire circuit. The 
Edison Company has been awarded the contract for the 
dynamos, lamps, &c. The cost of the plant will be 
£5,200, and the estimated cost of maintenance £600 


per year. 


Tasmania and the Electric Light.—The Tasmanian 
Houses of Parliament are to be lighted by electri- 
city. 


The Electric Lighting of the Leeds Fine Art 
Gallery.—The Electric Lighting Committee of the 
Leeds Corporation visited the establishment of Messrs. 
Greenwood and Batley, in Armley Road, on Monday 
afternoon, and inspected certain dynamo machinery 
which may possibly be purchased in connection with 
the illumination by electricity of the Fine Art Gallery 
which the Corporation is building. The members of the 
committee are to consider a proposal to acquire the 
apparatus, and were to meet again to discuss the matter 
on Thursday. 


Kensington and the Electric Light.—The electric 
light is extending in Kensington. The Kensington 
News states that Messrs. John Barker & Co. have 
decided to have the whole of their establishment fitted 
with the new system of illumination. The well-known 
hair-dressing establishment of Mr. Gaubert has been 
already fitted with the necessary cables, wires, and in- 
candescent lights. The shop and the hair-dressing 
saloon have each six lights, and the ladies’ saloon above 
eight lights, each of 32 candle-power. The effective- 
ness of the light, its comfort, coolness, and cleanliness, 
is thoroughly appreciated by those tradesmen and resi- 
dents who have tried it. 


The Electric Light in Leamington.—lIt is stated on 
good authority that the electric lighting company is 
about to introduce the light into the Midland Counties 
Hospital for Chronic Diseases, and also into the Sani- 
torium for Infectious Diseases. A scheme is on foot 
for illuminating the centre of the town by means of 
four or six arc lamps, to be placed in the tower of the 
Town Hall, over the clock dial. Each lamp is to be 
of 3,000 candle-power (nominal), and it is expected that 
the illumination will prove a good advertisement to the 
town as it will be clearly visible from the railways. 
Contingent upon the success of this scheme is the pro- 
posal to place several Pilsen lamps in the public 
streets. These are to be placed upon high poles, 
and the points at present indicated are near the 
railway bridges in Bath Street, the corner of Bath 
Street, near the General Post Offices, and at the 
top of the Parade. Another account of the contem- 
plated changes is to the effect that experiments with the 
are light will be made by Messrs. Chamberlain and 
Hookhan, for the reason that the lighting of the Parade 
with incandescent lamps does not produce the satisfac- 
tory results which were expected. Before any exten- 
sive changes are made the Corporation will probably 
be approached in the hope that the town will bear a 
portion of the expense. 


Electric Lighting in Birmingham.— Messrs. Chamber- 
lain and Hookham have entered intoan agreement with 
the Bingley Hall Company to provide electric lighting 
plant for the illumination of that building for the next 
three years. By an arrangement with the Cattle Show 
Council they will be prepared to arrange terms for illu- 
minating the hall for any tenants who may desire to 
avail themselves of the advantage. 


Telephonic Communication.—On Thursday the 21st 
inst. an influential deputation waited upon Mr. Raikes, the 
Postmaster-General, to ask him to support the reference 
of the United Telephone Bill to a Select Committee. 
The object of that Bill is to afford additional telephonic 
communication throughout the kingdom. The deputa- 
tion was introduced by Sir John Lubbock, M.P., and 
‘included Mr. Matthew Quilter, M.P., Mr. Robertson, 
M.P., Mr. Jacob Bright, M.P., Mr. T. E. Dickson, M.P., 
Mr. Murphy, M.P., Mr. Whitley, M.P., Mr. Bonsor, 
M.P., Colonel Anstruther, M.P., Mr. Raymond Heath, 
M.P., Mr. Richardson, M.P., the chairman of the Tele- 
phone Company (Mr. James Brand), the deputy-chair- 
man (Mr. J. S. Forbes), and the general manager (Mr. 
J. Morgan). Mr. J. 8. Forbes stated the case for the 
company, and dwelt upon the facilities which had been 
given to the Hydraulic Power Company, the Gas and 
Water Companies, and other semi-public institutions 
in England, with the restraint and hindrance which 
had been put in the way of the telephone companies, 
who were often subjected to very great and unreason- 
able complaints on the part of the public for imperfect 
communication, when in reality it was chietly owing to 
the want of proper facilities. Mr. Dickson, M.P., as a 
member of the Committee of 1887, spoke of the strong 
feeling which had found expression in the report of the 
Committee that an industry of this kind should be 
fostered and encouraged instead of being hindered by 
the Post Office, who by some accident had acquired a 
legal right to control the telephone. Mr. Houldsworth, 
M.P., spoke of the great importance of the development 
of this system to Lancashire. Mr. Jacob Bright, M.P., 
who followed, asked for some distinct statement as to 
what the Government were proposing to do on the 
question. The Postmaster-General, in reply, said the 


Government could not promise to support the reference _ 


of the question to a Select Committee. Next year the 
local government questions would be in a more forward 
state, and the matter was one with which county 
councils might deal. The telephonic patents would 
expire shortly, and then the Government might be able 
to deal with the development of the telephonic system. 
Afterwards a consultation was held, and the deputation 
decided to drop the Bill for this session. 
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Telephone Pole Rentals.—At the last meeting of the 
Whittington Local Board application was made by the 
National Telephone Company, Limited, for leave to 
erect poles through the parish (about 2} miles). Leave 
was granted, subject to the payment of 5s. per mile. 


Telephone Extension at Melrose.—The National 
Telephone Company has recently been making arrange- 
ments for connecting Melrose and Galashiels by tele- 
phone. The wire is run eastwards from Galashiels, 
through the lands of Abbotsford. The exchange in the 
Market Place, Melrose, was opened on Saturday. 


The “Sherrard Osborn,”—The Eastern Extension 
Cable Company’s steamship Sherrard Osborn has called 
at Sydney, and after coaling, proceeded to New Zealand 
to repair the Cook’s Straits cable. She has been 
engaged in laying and repairing cable in the China 
and Java seas, and in sounding in the Bay of Bengal, 
where a depth of from two to three miles was found. 


The Electric Resistance of Copper at Low Tempera- 
tures.—A further contribution to this subject has just 
been made by M. Wroblewski, who undertook to test 
the truth of Clausius’s remark in 1856 that the electric 
resistance of chemically pure metals should be propor- 
tional to their absolute temperature. M. Wroblewski, 
took advantage of one of the new methods of pro- 
ducing intense cold, namely, that by means of boiling 
nitrogen at the temperature of its solidification. The 
results are embodied in the following table, where ¢ is 
the temperature, 7 the resistance in Siemens units, and 
a the coefficient of variation of resistance between 
two consecutive temperatures :— 


Bossrn I. Bossrn IT, 

a. t. a. 
deg. C. deg C. 
—100 + 23°75 19°251 
— 214 3°934  0°004365 + 23°75 17°559 0°004057 
+ 214 ‘3614 0°004136 —103 0004263 
—103 2:073 0004.14 —146 0°004104 
—146 1°360 0°004588 —193 2-731 0°004869 
—193 0580 0:004592 —201 1°651 0°007688 
—200 0:006562 


These numbers seem to show that the resistance de- 
creases much more quickly than the absolute tem- 
perature of the specimens, and approaches nil at 
a temperature not very far from that obtained by 
evaporating liquid nitrogen in a vacuum. 


A Narrow Escape.—An accident occasioned by a 
cause perfectly unforeseen, but which fortunately has 
not led to disastrous results, has just taken place, says 
La Nature, at the powder mills of St. Médard, near 
Bordeaux. The works, which cover a large surface, are 
lighted at night by six lamps with a Piper regulator. 
These lamps, which are supplied by a dynamo yielding 
50 to 60 ampéres, are mounted in series, two by two. 
At one of these lamps there was intercalated a resist- 
ance of about 28 ohms, enclosed in a square wooden 
box, placed at the height of four yards from the ground, 
upon the post supporting one of the lamps. In two of 
the sides of the box there had been left holes of the 
form of a trefoil. It seems that a tom-tit, in quest of a 
secure and comfortable place for its nest, fastened 
straws and twigs to the German silver wires forming 
the resistance. At the moment of the passage of the 
current the wires were heated to such a degree that they 
ignited the dry materials of the nest. Thence the fire 
spread to the box, which fell blazing upon the damp 
soil, and was soon extinct. But what might have 
happened if the ground had been dry, and if the fire 
had spread among withered grass to the buildings con- 
taining explosive matters? One of those strange 


catastrophes which all manner of scientific men vainly 
strive to account for. 


Explosions and Glow Lamps,—Lieutenant Hutchins, 
of the United States Navy, has been making a number 
of experiments as to the risk of explosions when incan- 
descent lamp globes are broken in explosive mixtures. 
The first experiment was made with a mixture of 
hydrogen and oxygen, Swan lamps being used. When 
the glass was broken the mixture exploded, but the 
filament was unbroken. The second experiment was 
made with marsh gas and air, when the filament was 
broken. Another experiment was made with coal gas, 
and after the bulb was broken the gas burned for some 
time. An explosive mixture of coal gas and air was 
next experimented on, and exploded after the breaking 
ofthe bulb. Asit is claimed that the breaking of the 
bulb of an Edison lamp will always break the filament 
by the first rush of air, the same danger would not 
attend the use of the Edison lamp as is shown to be the 
case with lamps of stronger filaments. But even if all 
were equally dangerous in explosive mixtures, the 
liability of broken lamps and dangerous mixtures 
occurring at the same time is very slight. 


Underground Conduits.—The Scientific American 
publishes the following table of the various conduits 
occupying the streets, showing how small a space is 
left for the laying of underground electric light wires :— 
Gas for lighting purposes ; gas for heating purposes ; 
fresh water for house supply and extinction of fires ; 
sea water for street watering and extinction of fires ; 
water for drains and sewers ; hot water at pressure for 
distribution of force and heat; hot water at pressure 
for distribution of force ; compressed air for distribu- 
tion of force, and for ventilation; distribution of force 
and ventilation by vacuum; transport of letters by 
compressed air and by vacuum; cold water under 
pressure for distribution of force ; time signals by com- 
pressed air; wire cables (mechanical) for machines, 
tramways, &c. La Lumiere Electrique remarks that 
although the Paris streets are not as yet so heavily 
encumbered, tke question is already assuming quite a 
serious aspect. For instance, on the Boulevard Mont- 
martre there are two water pipes, a compressed air pipe, 
two pneumatic tubes used by the post office, a pneu- 
matic tube for regulating clocks, and two systems of 
telegraph conductors. These are all carried in the main 
sewer, and it is not to be wondered at that the Paris 
Municipal Council should hesitate about granting per- 
mission for more conductors to be laid in the sewers. 


The D’'Humy Cabinet Battery.—By this time onr 
readers will probably have heard enough about Mr. 
D’Humy and his “ Water” and “Cabinet” batteries ; 
but in the last issue of La Lumiere Electrique there 
appears a paragraph which we venture to reproduce, 
since it coincides with our opinion of the above-men- 
tioned batteries :—‘ Mr. D’Humy deserts public light- 
ing in favour of private lighting ; indeed, a lighting in 
all respects most essentially private, since there is 
announced in England the formation of a company for 
the promoting of a new battery called ‘Mr. D’Humy’s 
Cabinet battery.’ It will be the more readily understood 
what is referred to when we say that the disinfecting 
qualities of the battery mentioned are loudly praised.” 


Electric Light in Philadelphia,—It seems that the 
Penn Electric Light Company, of New Jersey, has 
managed to get into trouble over the underground 
system which it had received permission to lay down 
through the city streets. It was stated that the laying 
of the conduits in the form of cheap board boxes was 
merely a cloak by means of which the company held 
possession of the streets. We learn that owing to the 
crossing of electric lighting wires with telephone and 
telegraph conductors several fires have been occasioned. 
Experiments are being made as to the lowest possible 
dangerous current with the view of protecting the tele- 
phone and telegraph instruments. We should have 
thought that a more careful construction of the lines, 
and the employment of properly insulated wires, would 
be more likely to serve the required end. 
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The Barcelona Exhibition Magie Fountain.—// 
Diluvio, of Barcelona, speaking of the inauguration of 
the illuminated fountain at the Exhibition in that city, 
says that the effect produced was truly magical. There 
is a central and vertical opening in the fountain with 
six other outlets, all leading from the main, which, 
when in play, ejects the water to a height, and other 
jets of water are forced from the centre. The effect of 
the electric light upon the falling water is to make it 
appear like showers of silver, all the light being 
centred round the small openings of the fountain, while 
distant objects seem very dark and sombre. In addi- 
tion to this, any number of combinations of colours are 
obtained, such as green, violet, lilac, red, yellow, gold, 
&c., so that the water appears of one colour when 
ascending and of another when descending, while at 
times the jets from the central openings seem to shoot 
out like rockets of other colours. The inauguration 
was concluded by throwing upon the jets combinations 
of all the colours of the rainbow, the effect of which 
was considered to be very fine by all assembled. The 
fountain was the work of the Anglo-American Brush 
Electric Light Corporation, which was represented at 
the inauguration by Mr. Raworth. 


Secondary Batteries.— Mr. Harry F. Bowling 
writes :—“ Having had some experience in the for- 
mation of batteries of the Planté type, my attention 
was attracted to one paragraph in Sir David Salomons’s 
letter which appeared in your last issue. He says, 
‘Plain lead plates by frequent reversals to obtain 
storage in a practical degree, fall to pieces very soon.’ 
If it is not trespassing too much on your space, [ 
should like to give you the results at which we arrived 
after eighteen months’ experimenting with the Elieson 
accumulator. We found it was possible to form a 
positive plate up to its maximum storage capacity with- 
out any reversal whatever. Indeed, considering that it 
is simply a question of producing oxide of lead, it 
seems to be a rational conclusion to arrive at, that con- 
stant reversal should not be of any advantage in forming 
a good + plate. Again a plate, when thus oxidised, 
if carefully reversed, will become a better negative 
than any negative formed by constant reversals. I 
may say, as good a negative as any at present in the 
market. Sir David advances no explanation of his 
statement that plain lead plates, when formed, fall to 
pieces faster than artificially pasted plates, and con- 
sidering that both processes arrive at much the same 
result, only by different means, there is no theory to sup- 
port his contention. Is it not very early in the day to 
condemn plates formed easily and naturally from me- 
tallic lead ?” 


Electric Belts—An Explanation.—Mr. W. G. John- 
son, of the Medico-Electric Belt, Truss and Battery 
Company, has called upon us in reference to a leaderette 
which appeared in the REVIEW for the 15th inst., 
to explain that the letter there mentioned as having 
been sent to a friend of ours was forwarded through 
inadvertence. We take all the more pleasure in pub- 
lishing the above explanation as Mr. Johnson has shown 
us aspecimen of his electric belts, which contain three 
small sets of real batteries of seven elements each, 
properly arranged for the application of the current. 
The galvanic elements appear to be an improved form 
of Pulvermacher battery, and the article isa genuine 
one. 


Attracting Lightning !—The following interesting 
paragraph appeared in several papers one day this 
week :—* A man was proceeding along the St. Leonard’s 
Road, Bromley, during the thunderstorm last night, 
when he was struck by lightning and rendered speech- 
less. A medical man was called in, and the man wrote 
down on a piece of paper a statement that he was carry- 
ing a magnet in his purse, and this, the doctor says, no 
doubt attracted the lightning. The man, whose name 
did not transpire, recovered sufficiently to be able to 
return to his home at Bow.” Was he christened 
“ Walker ?” 


Depolarising Fluids,— A Bicester correspondent 
writes :—“ May I ask why the composition of the de- 
polarising fluid in the Weymersch battery is not given 
in the descriptive article in the ELECTRICAL REVIEW 
of the 22nd inst ?” The inventor, doubtless for very 
good reasons, into which it was not our business to pry, 
does not desire-publicity at present. 


Lighthouses on Tory Island.—Sir E. Watkin asked 
the President of the Board of Trade what further steps, 
if any, had been taken in the protection of life and 
property to connect the improved lighthouses on Tory 
Island by electric cable with the mainland. Sir M. H. 
Beach : I have reason to believe that Lloyd’s are now 
in communication with the Postmaster-General on this 
subject, and there is a Bill providing signal stations 
through Lloyd’s now before Parliament. 


History of the Incandescent Lamp.—We learn that 
Mr. Arthur Shippey is writing a book upon the above 
subject. Mr. Shippey has collected during the past 
few years information from all countries relating to the 
matter. Under these circumstances, therefore, we have 
no doubt that the compilation of these records will be 
a veritable bonne bouche in electrical literature, and a 
welcome addition to “ English, as she is spoke !” 


Electric Railways in America,—There are now 130 
miles of electric railways in operation in the United 
States—an increase of 50 miles in less than six months, 


Electro-Medical Quackery.— The following letter 
appeared in a recent number of the Medical Press and 
Circular : “ Sir,—Our attention has been directed to a 
paragraph in your issue of the 6th instant, having 
reference to the assumption of the title ‘Dr.’ by a Mr. 
C. B. Harness. Although the Medical Defence Union 
is chiefly intended for the protection of the immediate 
interests of its members only, on an insurance-like 
principle, still the Council have determined in the 
particular case you have brought forward to take such 
steps against the offender as it shall be advised, and the 
initial step has already been taken. We are, Sir, your 
obedient servants, A. George Bateman, M.B., Leslie 
Phillips, M.D., Hon. Secs. Medical Defence Union, 
Medical Institute, Birmingham, registered office of the 
company.” We have heard that since the appearance 
of the above, Mr. Harness has written an apologetic 
or explanatory letter to the Medical Defence Union, 
intimating that the occurrence of “ Dr.” in some of his 
advertisments was pure accident. We should like to 
know in how many advertisements and for what length 
of time Mr. Harness has been styled “ Dr.” 


A Simple Test.—Referring to Wilke’s polarisation 
paper which we mention in this week’s issue, we may 
remark that a common practice amongst the telegraph 
linemen of the General Post Office is to moisten the 
finger with saliva and apply the two wires from the 
pole of the battery to the moistened spot, when it will 
be noticed that an effervescence at the negative pole, 
due to the evolution of hydrogen, takes place. 


The Sawyer-Man System for England.—The inten- 
tions of the Consolidated Electric Company, owners of 
this system, of ultimately coming to England is said to 
be no longer a secret, as Col. Hy. C. Davis, the president 
of the Saywer-Man Electric Company, is in town, and 
has already interviewed several of our leading firms 
respecting the supply of the Sawyer-Man lamps for 
English consumption. The Consolidated Company, 
under the presidency of Mr. Westinghouse, appears to 
have made great strides in America during the past 
year, and the company has recently built a new lamp 
factory in New York with a capacity for turning out 
10,000 lamps per day. 
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Marine Biology and the Electric Light.—The Liver- 
pool Marine Biology Committee had a three days’ 
dredging expedition in the Hyena during Whitsuntide, 
and Prof. W. A. Herdman has contributed to Nature a 
brief account of the expedition. He says: “The im- 

ortant feature of this cruise, however, was the use 
which was made of the electric light for collecting 
after dark. On the first night, in Ramsay Bay, after 
the shore party had left and the ship was anchored for 
the night, an electric light of 1,000 candle-power was 
hoisted a few feet above deck, and this allowed work to 
be carried on almost as comfortably as during the day. 
Captain Young, of the Liverpool Salvage Association, 
who was in command of the Hywna, then kindly 
arranged for me a 60 candle-power Edison-Swan sub- 
marine incandescent lamp in the mouth of a tow-net. 
This illuminated net was carefully let down to a depth 
of three fathoms, and allowed to remain there for half- 
an-hour. At the same time another tow-net, without 
any light, was let down to the same depth over the 
opposite side of the ship. When the nets were being 
hauled in, as the one with the electric light approached 
the surface numerous small animals (Crustacea pro- 
bably) were noticed accompanying it, and darting about 
in the bright light. This tow-net, when emptied into 
a glass jar of sea-water, was found to contain an abun- 
dant gathering, consisting mainly of Crustaceans, while 
the net in the dark on the other side of the ship had 
practically nothing. The two nets were then put out 
again. The one had the electric light in its former posi- 
tion, but this time it was let down to the bottom at a depth 
of six fathoms, while the other net was placed in the 
dark at the ship’s stern, and also reached the bottom. 
The tow-nets remained stationary, but were kept dis- 
tended by the tide. The outline of the illuminated net 
could be made out indistinctly at a depth of six fathoms. 
After being out for three-quarters of an hour, both nets 
were hauled in, with the same result as before. The 
illuminated net contained abundance of Crustacea 
(chiefly Amphipoda, Schizopoda and Cumacea), while 
the dark net again contained practically nothing. 
These two experiments showed pretty conclusively the 
effect of the brilliant light in attracting the free-swim- 
ming animals, the difference between the contents of 
the two nets being on both occasions most marked. 
Consequently, on the second night, in Port Erin Bay, 
both nets were illuminated, and while the one was let 
down close to the bottom, at a depth of five fathoms, 
the other was kept at the surface of the sea on the 
opposite side of the ship. This experiment was tried 
three times, with the same result each time: both the 
nets were found to contain abundance of animals, but 
the bottom and surface gatherings differed greatly in 
appearance and in constitution.” 


International Cable Company.—Occasionally share- 
holders make considerable errors, says the Financial 
News, when they apply to the courts for relief, 
in the shape of having their names removed from 
the register of a company. Such a mistake was 
made by a Mr. Wright, a holder of 40 shares in 
the International Cable Company. He applied to 
Mr. Justice Chitty to have his name removed from the 
register on the ground that the prospectus issued by 
the company contained a misstatement to the effect 
that a contract had been entered into by the company 
with Henley & Co.’s Telegraph Works Company. At 
the hearing of the motion the International Cable Com- 
pany produced in court the contract in question, and 
the application was dismissed with costs. 


A New Electric Pump.—A new electric pump, the 
invention of A. E. Hall, of Plainfield, N.J., is designed 
for pumping water from any depth to any specified 
height in hotels, residences, stores or factories, wherever 
the motive power can be obtained from an incandescent 
electric lighting plant. It is expected to prove especially 
serviceable in the case of deep dug wells, where ordi- 
narily the water has to be lifted at considerable expense, 
as it is composed of bronze metal not liable to rusting, 
and can be placed low down near the water, thus taking 


the place of the lifting apparatus. A pair of rotary 


pumps encased, is driven by means of a worm gear 
attached by a small shaft to an electric motor. This 
peculiarity of the gear is designed to prevent any 
slipping, as sometimes in the case of belts, and a solid 
stream of water is forced to any desired elevation with- 
out pulsation or other irregularity. The power is taken 
from the wires of either incandescent or arc electric light- 
ing circuits ; the mechanism is entirely automatic, and the 
only attention ever needed, after being set, is a weekly 
supply of oil. 


Edison's Phonograph,—The Edison improved phono- 
graph is now being manufactured at Bloomington, New 
Jersey, and this substitute for a shorthand clerk is to be 
sold for £17. A company to carry on the manufacture 
has been formed at Newark, N.J., with a capital of 
£60,000. Col. Gouraud has sent to the papers an 
interesting account of the receipt by him of the first of 
the “ perfected phonographs” to reach this country. 


NEW COMPANIES REGISTERED. 


Automatic Illuminated Views Company, Limited. 
—Capital £50,000 in £1 shares. Objects: To purchase 
certain inventions and patent rights, the property of 
Messrs. W. 8S. Simpson and W. 8. Oliver, particulars of 
which are not given in the registered documents ; to 
manufacture and deal in automatic or mechanically 
contrived boxes, machines and apparatus for displaying 
stereoscopic views or photographs, and also kaleido- 
scopic, microscopic and other optical effects on glass or 
other transparency, and lighted by electricity, gas or 
otherwise. Signatories (with 1 share each): Herbert 
Marshall, Alfred Barrett, 15, George Street, Mansion 
House ; J. S. Marsden, 89, Sebert Road, Forest Gate ; 
A.C. H. Watkin, .2, Riches Court, Lime Street; W. 
Shepherd, 17, St. Paul’s Road, Canonbury; J. C. Sykes, 
57, Martha Street, E.; J. A. Kelman, 49, Lombard 
Street. Registered without articles of association on 
the 21st inst. by John B. Purchase, Mansion House 
Chambers. 


Buckingham Electric Light and Power Supply Com- 
pany, Limited,—Capital £5,000 in £1 shares. Objects : 
To carry on at Buckingham and elsewhere in the county 
of Buckingham, the business of an electric light and 
power supply company in all branches. Signatories 
(with 1 share each): A.C. Rogers, J. Wilson Thorpe, 
G. Watson French, A. Vyle, H. Thorpe, L. Varney, all 
of Buckingham; Wm. Habgood, electrical engineer, 
Hazlebrook, Buccleuch Road, West Dulwich, 8.E. 
Directors’ qualification—25 shares. Registered 22nd 
inst. by Henry Small, Buckingham. 


Electrical Purification Association, Limited,— 
Capital, £15,000 in £1 shares. Objects : To acquire and 
work the following letters patent granted to William 
Webster, viz. :—No. 1,333, January 27th, 1887, “ Im- 
proved means of oxidising and decomposing by elec- 
trical action organic matter and inorganic salts in 
sewage, water, and other liquids.” No. 15,760, Novem- 
ber 17th, 1887, “Improved apparatus for the electro- 
lytic treatment of sewage and other impure liquids.” 
No. 472, January 11th, 1888, “Improvements in appa- 
ratus for treating sewage and other impure liquids by 
electrolysis.” No. 1,105, January 24th, 1888, “ Improve- 
ments in the means or appliances for treating sewage 
by electrolytic action, and for disposing of the deposits 
thereof.” Signatories: *Wm. Webster, 50, Lee Park, 
2,000 shares ; *Thos. Slater, 19, Great George Street, 
1,000 shares ; John Crow, 54, Wickham Road, Brock- 
ley, 1 share; J. Hunter Jones, C.E., Cairo, Egypt, 1 
share ; *A. Cassavetti, 6, Clarendon Place, Hyde Park, 
1,000 shares ; Wm. Porter, Baring Lodge, High Road, 
Lee, 1 share; “Edwin Webster, 9, Lee Terrace, 1,500 
shares. The signatories denoted by an asterisk are the 
first directors. Registered 23rd inst. by Hargrove & 


Co., 3, Victoria Street, Westminster. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Notting Hill Electric Lighting Company. Limited. 
—The statutory return of this company made up to the 
20th inst. was filed on the 22nd inst. The nominal 
capital is £100,000 in £10 shares. 91 shares have been 
taken up,and £2 per share has been called up. The 
calls paid amount to £152 and unipaid to £30. The 
operations of the company have been delayed owing to 
the vestry of Kensington not having yet signified its 
approval as required by the Electric Lighting Act 1882. 
The call mentioned above is not due until 29th inst., 
and the calls have therefore been paid in advance, 
Registered office, 20, Great Winchester Street. 


Rogers Electric Light Syndicate, Limited.—A final 
meeting of the shareholders in this company was held 
on the 31st ult., when an account was submitted as to 
the manner in which the winding up‘has been conducted 
and the property of the company disposed of. 


Anglo-American Brush Electric Light Corporation, 
Limited,—The annual return of this company, made up 
to the 16th March, was filed on the 22nd inst. The 
nominal capital is £400,000 in £5 shares. The shares 
taken up are 26,657, with £5 paid, and 24,357 with £4 
me Ba calls paid amount to £230,234, and unpaid 
to £479. 


Hills and Thomson, Limited,—An agreement of 21st 
April provides for the purchase by the company of the 
effects, late the property of the Northern Electrical 
Engineering Company, for £1,450, payable £1,000 in 
fully paid shares, £400 in debentures, and £50 cash. 


Protean Battery Syndicate, Limited.—An agreement 
of 22nd February, filed 14th ult., provides for the pur- 
chase by the company from Wm. Kingsland, of 49, 
Cambridge Road, Gunnersbury, electrical engineer, of 
the letters patent No. 1,654, dated 2nd February, 1887, 
for an improved method of closing or sealing secondary 
battery cells; No. 5,867, dated 22nd April, 1887, for 
improvements in secondary batteries ; also Belgian and 
French patents, and a registered design for an electric 
lamp, No. 91,514, dated 16th January, 1888. The con- 
sideration is a cash payment equivalent to 25 per cent. 
on all cash paid from time to time on the first or any 
subsequent issue of shares, and also an allotment of 
fully paid shares equal to the number allotted to sub- 
scribers. Mr. Kingsland is appointed managing director 
at a remuneration of £10 per month, with a further 
remuneration of £50 for every 1 per cent. per annum 
dividend in excess of 5 per cent. 


Electrical Automatic Delivery Box Company, 
Limited.—The registered oftice of this company is now 
situate at 10, Moorgate Street. 


LEGAL. 


Taylor v. West African Telegraph Company, — 
(Before Mr. Justice Field and a Special Jury.)—In this action, 
Thomas Ducker Taylor sued the defendants for an alleged breach 
of contract. “In October, 1885, he alleged he had entered into a 
written contract with the defendants, under which they agreed to 
employ him as an instrument clérk and superintendent of their 
branch works at Bathurst, on the Gambia coast. By the contract 
he was to receive £300 a year, and it was determinable by three 
months’ notice or three months’ sal On December 27th, 1886, 
the defendants dismissed the plaintiff without such notice or pay- 
ment in lieu thereof. This agreement not having been stamped, 
could ndt be put in evidence, the plaintiff not caring to pay the 
penalty—namely, £10. The learned judge made some strong 
comments upon the frequency of cases such as this where com- 
panies neglected to stamp their agreements. This habit, his lord- 
ship said, often caused a great deal of injustice ; and as the stamp 
was so small there could be no excuse. His lordship permitted 
the plaintiff to amend his claim and plead that in such an engage- 
ment of service three months’ notice was customary, and 
admitted a letter from the defendants’ manager to the plaintiff as 
evidence of the terms of the alleged written agreement. The 


defendants pleaded that they had dismissed the plaintiff for good 
cause. Their chief complaint against the plaintiff was that he 
was given to habits of intoxication. This the plaintiff denied, 
and asserted that if, as was said by some of the medical witnesses, 
he exhibited at times the appearance of intemperance, that these 
were due to the fact that he was a great sufferer from fever anj 
other climatic influences. The evidence consisted chiefly of depo. 
sitions taken on the Gambia coast from natives and others. At 
the close of the case the learned judge carefully summed up, and 
left it to the jury to say whether or not, upon the whole of the 
evidence, the defendants had satisfied them—for the onus was 
upon them to do so—that they had acted with reasonable and good 
cause in dismissing the plaintiff. If not, then the plaintiff was 
entitled to not only the arrears of salary claimed—namely, 
£11 5s., but also to three months’ salary in lieu of notice. In 
dealing with the question of good cause the learned judge re. 
minded the jury of the responsible—and in a sense confidential— 
position in which the plaintiff, as head of an important telegraph 
station in a foreign country, was placed towards his employers at 
home, and referred to the case of *‘ Pearce v. Foster” (“L.R.” 17, 
Q.B.D., 539), per Lord Esher, M.R., where it was held that if a 
servant has done anything incompatible with the due and faithful 
discharge of his duty to his master, or by his own act prevents 
himself from performing his duties, the master is justified in dis. 
missing him. It was for them to say whether in this case the 
plaintiff had come within that ruling. The jury found for the 
plaintiff for the amount claimed. Judgment accordingly. 


Swaby v. Watt and Others.—(Before Mr. Justice 
Stirling.)—In this action by Lewis Swaby against Hugh Watt 
and others, directors of the Maxim-Weston Electric Company, 
Limited, Mr. Pearson, Q.C., counsel for the plaintiff, moved fc ran 
injunction to restrain the defendants from forfeiting or cancelling 
400 shares of the company held by the plaintiff or allowing any 
notice, minute, or other entry alleging such forfeiture or cancella- 
tion to remain on the register or the minute book of the board of 
directors. Mr. Graham Hastings, Q.C., counsel for the defen- 
dants, said he had received only on the previous night a long 
affidavit for the plaintiff. Mr. Pearson: It is simply an answer to 
yours. Mr. Hastings: Very likely, but still I would like to read 
it. Mr. Pearson: But it is absolutely necessary that the motion 
be taken at once. Mr. Hastings asked for delay, but said that in 
the meantime he would undertake that his friend’s client should 
not be interfered with in acting as a director. Mr. Pearson said 
that on the last occasion there was an undertaking given to pro- 
duce to the plaintiff certain minutes. He had applied for them 
again and again, and could not get them produced. Mr. Hastings: 
I am told a copy was made for you, so that there must have been 
some misunderstanding on that point. His lordship then granted 
postponement on an undertaking by the defendants over next 
motion day that the plaintiff should have and exercise all the 
rights of a director of the company. 


CITY NOTES, REPORTS, MEETINGS, &c. 


Pilsen-Joel and General Electric Light Company, 
Limited. 


An extraordinary general meeting of this company, convened in 
compliance with a requisition of the shareholders, was held in the 
Cannon Street Hotel on Wednesday, the chairman of the company, 
Sir Rawson W. Rawson, K.C.M.G., C.B., presiding. : 

The notices convening the meeting and the requisition having 
been read, the minutes of the previous meeting were called for by 
a shareholder and were read. 

The Chairman then said: I have now to inform you what means 
we have taken upon the resolution passed at that meeting with 
regard to the disposal of the business. Our original proposition, 
made in our notice for the first meeting on March 23rd, was that 
the directors, with the power which was vested in them, should 
make a call of 5s. per share for the purpose of meeting the exist- 
ing liabilities, and of extending their installations from their two 
stations; and in order that the shareholders might divide the 
profits resulting from such extension, that the nominal value of 
the capital should be reduced to the minimum. It was evident 
at the adjourned meetings on April 13th that the shareholders 
were not disposed to advance further capital for the purpose of 
extending the business; that was made very clear to us. I had 
apprised the shareholders in my circular letter of March, I had 
stated here at the previous meeting, and the committee that 
examined into our affairs had stated very clearly that it was indis- 
pensable to obtain money to carry on the affair, and to meet the 
liabilities of the company even without any expansion. We were 
as desirous as any shareholder who attended the last meeting to 
carry out the views of that meeting, if it appeared likely that it 
would be confirmed at a second meeting which it would have been 
necessary for us to call, in order to proceed legally with any 
action upon the recommendation, direction, or ; instruction, 
or whatever you like to call it, of the last meeting. Myself 
and my colleagues, who were re-elected at the last meeting, 
were under the very firm conviction that the shareholders in 
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general were not disposed to put an end to the company, that there 
were many of them who were more disposed to carry on and await 
better times for realising the value of their business and obtaining 
some return for the money which has been expended by them. 
Therefore, when the resolution was passed three alternatives pre- 
sented themselves to the directors, one to adopt the view of the 
last meeting, which was to get rid of the business as fast as pos- 
sible, another to adopt the view which we advocated, and which 
we believed a number of our shareholders were disposed to advo- 
cate, namely, to carry on and to extend our installations gradually, 
and the third to devise some middle course which would reconcile 
the views of the two divisions of our shareholders. At the board 
meeting within about a week of the meeting, we found ourselves 
in this position: that the proceedings at that meeting had become 
known to parties who had claims upon the company, and who were 
not only prepared, but actually did, without giving us a chance of 
meeting them, take legal proceedings against us. As you are 
aware, our balance at the bank was reduced to the smallest sum ; 
our rentals from the installations would not come in for another 
wonth, and we were under an obligation to meet our liabilities. 
Therefore we had no option in the matter; we could not obtain 
the necessary funds without making a call. We were hurried into 
that necessity from no action of our own, and certainly from no 
indisposition to come to an arrangement, had it been possible, by 
which we might have avoided a call. Therefore we found ourselves 
under the necessity of reconsidering our position with regard to the 
future. Should we maintain our own view, and what we believed 
to be the view of an influential body of the shareholders, to continue 
the business, or should we adopt the view of those who carried 
the motion at the last meeting, to proceed to a sale of the business 
as speedily as possible? The directors determined to adopt the 
latter view and to act entirely according to the desire expressed by 
the meeting, the difference being that many who voted for that 
instruction did so in the expectation that there would be no neces- 
sity for making a call. There was a disposition expressed by some 
shareholders to advertise the business for sale. The directors did 
not consider, in the position of the company at that time, that 
that was an eligible course. They thought it would be injurious 
to the interests of the company, more particularly after the publi- 
cation of the proceedings at the last meeting. We, therefore, acted 
upon instruction, which was to consider the best means of dis- 
posing of the business. We immediately proceeded to try to dis- 
pose of the business and to enter into communication with those 
parties who were likely to take the business off our hands, and to 
endeavour to effect an arrangement with them. That has been 
proceeded with, and it has delayed our calling you together toa 
certain extent, for the negotiations have been continued up to the 
latest date. But we believe that we have the opportunity of lay- 
ing before you a proposal which will realise the value of our assets 
at the present time, will obtain as full a value for them as we are 
likely to get, will release our shareholders from any future obliga- 
tions with regard to calls, and will so far meet the wishes of, we 
believe, the majority of the shareholders. One of my colleagues 
will lay this matter before you. I wish to say that I myself have 
not interfered in this matter at all, inasmuch as it was suggested 
that my judgment or feelings might be interested on account of 
my son’s connection with the firm. My colleagues have dealt 
with it, and one of them will explain to you his proceedings. 
The other point that I have to bring before you is the ques- 
tion of the amount of the call. We originally proposed 5s., 
with the view of meeting our liabilities and of extending 
our installations. When it was obvious that our shareholders 
were not disposed to carry on the business, and desired it to be 
wound up as speedily as possible, and of course with as little 
expense to themselves as possible, we had to consider what amount 
would be required to attain three definite objects. One was to 
cover all liabilities existing or likely to accrue from the state of 
things as it existed at the moment; another was to provide for 
one quarter’s maintenance of our installations, because we have 
to furnish our customers for a quarter at least before they pay, 
and we were bound to consider the interests of our customers, 
with which our own were closely bound up; and the third was to 
raise such an amount as would render it absolutely certain that 
we should not be required or that any parties taking the business 
from us should not have to make another call. It would 
have been a very unwise thing of us to make a 2s. or 2s. 6d. 
call if it was likely or possible that we should have to make 
another call for 6d. or 1s. Therefore, inasmuch as we should 
spend no more of this money than was absolutely necessary, we 
made a call of 3s. instead of 5s., which would make it certain that 
we should have sufficient to wind up the business. With regard 
to the negotiations, I will ask Mr. Whateley, who has -been good 
enough to undertake them, to state what has been done; but I 
would like to mention what has struck me as being amongst the 
difficulties which this matter presents. One of our difficulties is 
that all our arrangements are annual. Our contracts with our 
customers are annual; the contract with the Government for the 
Bethnal Green Museum lighting is annual; the contracts 
with all the different parties are annual. That affects very 
much the value of our assets, because it is in the power 
of these parties to withdraw, and purchasers may make the 
objection that there is uncertainty attending our arrangements. 
Another objection, with regard tu our plant, is that the latest 
types have so far improved upon it that it is practically out of 
date. Then with regard to the patents, that has been another 
difficulty, because most of the parties who are lighting in London 
and elsewhere have their own patents, and are not disposed to pay 
us for the patent for another lamp when they are satisfied with 


their own or others that are in the market. Before Mr. Whateley 
speaks to you, I will propose the resolution which the board has 
only within the last day or two felt itself in a position to offer 
you. Itis: “That the instructions to the directors to sell the 
property, goodwill and assets of the company, given at the general 
meeting held on April 13th last, be and the same are hereby adopted, 
and that the directors be and are hereby authorised to accept 
payment in cash or fully paid shares of any other company, or 
partly in cash and partly in such sharesas may be arranged, and that 
a committee of three gentlemen be appointed to consult with and 
assist the directors in negotiating for such sale.” The three 
gentlemen whom we wish to associate with ourselves, as having the 
largest interest and being the best capable of assisting us in the 
matter, are Mr. Dillwyn Parrish, Mr. Phillips, and Mr. Hopkins. 
We are most anxious that the shareholders shall have the fullest 
security that we do not fall short or err in our arrangements for 
their benefit. 

Mr. Frank Fellowes questioned the competency of the meeting to 
deal with the resolution. Had he attended the previous meeting, 
which was called for a specific purpose, the election of directors, he 
should have objected to such a discussion as then took place and 
such a resolution as was then passed as being ultra vires. The 
speaker proceeded to condemn the action of the directors in depre- 
ciating the value of the company’s property in the balance sheet, 
and in paying dividends since 1884. He believed they had a good 
business, and thought that certain business men should be asso- 
ciated with the directors to try and get figures together in a 
friendly manner, and to see what were the prospects of increasing 
their installations. 

Mr. D. Parrish said that at the last meeting the directors pro- 
posed the very course which Mr. Fellowes now advocated, but a 
number of shareholders said they wanted the business sold, and 
a resolution was passed instructing the directors to endeavour to 
sell the business. Mr. Fellowes had suggested the raising of 
money upon debentures, but he ventured to say that they would 
not raise one penny by means of debentures. As regards divi- 
dends, the shareholders had declared them, the directors only 
recommending them. 

Mr. Whateley said when the board came to the decision they 
did, after a great deal of consultation as to whether they should 
sell by tender or not, they formed the opinion very deliberately 
that to offer the affair by tender or auction would be to sell the 
plant practically for next to nothing. He was told by gentlemen 
of considerable practical knowledge that their plant was not of the 
most modern type. The first people he approached were the 
Grosvenor Gallery people. They positively declined to have any- 
thing to do with the matter on the ground that the plant was out 
of date. He next went to the House to House Company and to 
the Anglo-American Brush Company, who said just the same, and 
he then had some communication with Messrs. Crompton, the 
upshot of which was that Mr. Crompton said he would 
bring the matter before the Kensington Court Company. He 
(Mr. Whateley) had written two or three times to the Kensington 
Court Company, but had never had any reply. He then went to 
Messrs. Woodhouse and Rawson, who took a great deal of trouble 
to see if they could meet them. He had several interviews with 
Mr. Foote, of their firm, who was actively engaged in forming a 
syndicate for electric lighting with a capital of £50,009. Messis. 
Woodhouse and Rawson proposed to take one-fifth of that capital, 
one-fifth would be offered to this company, and there was a third 
company to which it was proposed to give another fifth; and 
Messrs. Woodhouse and Rawson said they could find people to put 
in the rest of the money. The important point was that they (the 
Pilsen Company) were to have one-fifth of thatlargesum. It was 
now in the hands of the shareholders to carry on the negotiations 
or todrop them. Ifthe proposed sale were carried out they would 
propose to wind up themselves, and as the liabilities were very 
moderate, allowing for calls unpaid he thought they would be 
able to return something like 1s. per share. 

Mr. James Fyfe said he signed the requisition for a sale under 
supervision as the lesser of two evils under the then existing cir- 
cumstances. The directors had been instructed by a meeting— 
which restored them to power for that sole purpose—to sell the 
business, and he opposed both their restoration to power and 
the sale, as he considered neither was for the benefit of the 
shareholders. The directors had also expressly withdrawn at 
that meeting their announced intention of making the call they 
were proposing of 5s. The report of the committee of investiga- 
tion was only not read at that meeting for the reason that the 
majority then present of the shareholders, as they were deciding 
upon a sale, considered it unnecessary to have a discussion upon 
the report, disclosing as it did the gross mismanagement of the 
directors, and to avoid this discussion a vote of thanks to the 
committee which had prepared the report was suggested by one 
of the directors themselves and unanimously carried; and he 
might mention that the expenses of that report had not yet 
been paid by the company. This was the position of matters after 
the last meeting. But the directors now said they were put back 
into power formally, but the sole condition and reason for this, 
that they should sell the business, was informally carried, and they 
would ignore it and continue their management. He (Mr. Fyfe) 
considered that any course, evenasale, which he strongly opposed, 
would be better than continuing the business under this manage- 
ment, which had in four years worked so much harm, had been 
doing a largely decreasing business year by year with an annual 
increase of expenditure, and in addition had in 18 months 
squandered about £4,000 invested moneys of the company. 
He accordingly joined with other shareholders in a requi- 
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sition to the directors to call a meeting to make that formal 
which they said was informal, viz.:—the resolution for sale. 
The directors now said they had been privately negotiating for a 
sale of the business, which was what they were not asked to do, 
and they said it had been proposed to them by one shareholder 
that the directors, who had been acting for a year and-a-half 
improperly, should have a sum of money voted i them for their 
signal services to the company. The real practical question was 
as to the future of the company, and as to the policy to be 
pursued. If the business were to be sold, what was likely to be 
given for a business which had been allowed to run for four 
years practically without any profit, which ‘had been so publicly 
discredited as this had been by its directors, who issued a circular 
stating that its goodwill and patents, lately valued by themselves 
at £25,000, were now worth only £500? Really all, on the 
directors’ showing, that the company’s assets consisted of was the 
stock, which they valued at £3,874; yet in their private negotia- 
tions, all they had been offering for sale were the patent 
rights, which they had valued together with the goodwill 
at £500 only. The call of 3s. per share which the 
directors had made, in breach of the understanding upon 
which they were re-elected, should realise £3,670. So 
that the result of a sale, as the directors put it, would be 
nothing for goodwill and patents, which were only worth £500 
last year; the call of 3s. was said to have been necessary to meet 
liabilities, so that nothing would come back from that. The 
effect of this sale would be, that since the last meeting the 
directors had called up further capital of £4,600 to enable them 
to sell for about that amount. He thought it was not in the 
interests of the general body of shareholders of the company that 
there should be a sale at all. They had a property, the mere 
goodwill and patents of which were valued last year, and he thought 
moderately, at £25,000, which admittedly was earning, even under 
utterly inefficient management, over £5,000 per annum, from 
customers of undeniable responsibility, which had central lighting 
stations of almost unique advantages in the electric lighting 
business, and capable of practically unlimited extension for 
further customers, whom the present directors would not even 
supply when brought to them. The lamp was admittedly the 
best arc lamp in the market. The company had the patents for 
India, Australia and Canada in addition to the patents for the 
United Kingdom, none of which, except the English, had been 
worked or sought to be worked. The full working stock and 
plant were valued by the committee at £10,000 and upwards. 


» And all these were to be put into the market and thrown away 


for what anyone would give for it. What he thought was the 
true solution of the difficulty was to invite the directors to resign 
their positions and select, at a future meeting, three business 
men from among the body of shareholders to conduct the business 
of the company. This company would then be as prosperous in 
the near, if not the immediate future, as it had been unprofitable 
and almost disastrous in the past. Firmly believing this, and 
that any sale would be a most mistaken policy, he moved the 
following amendment to the resolution :—‘‘That in the opinion 
of this meeting any sale of the company’s business at the present 
time is inexpedient; that the proposal to make a payment to the 
directors for acting as they did whilst disqualified be not enter- 
tained; that the present directors be requested to resign; and 
that the secretary is hereby directed forthwith to convene a 
meeting of shareholders to elect other directors.” 

Mr. Gibberd seconded this amendment. 

Mr. Gwynne and Mr. Hopkins having spoken, 

Mr. Garrod, the solicitor, said whatever might have been the 
case at the last meeting, there was no question that it was per- 
fectly competent fer the present meeting to carry any resolution 
with regard to the disposal of the business. 

Mr. Phillips submitted a motion calling upon the directors to 
advertise the business for sale, and contended that that should be 
the substantive motion before the meeting. 

After a prolonged discussion lasting nearly two hours, in which 
Mr. Fellowes, Mr. Gerard, Mr. Parrish, Mr. Gwynne, Mr. Lawrence, 
Mr. Phillips, Major Scriven, and others took part, the following 
resolution was, by agreement, submitted by the chairman and 
carried with but one dissentient :—“ That the directors be instructed 
to consider the best means of disposing of the property, goodwill, &c., 
of the company ; or, in the alternative, to consider the advisability of 
carrying on the business ; and that they are instructed, if a sale be 
determined on, to advertise for sealed tenders for the purchase of 
the business; or to make such other arrangements for the dis- 
posal of the business and assets as they and the committee herein- 
after mentioned shall think fit; that Mr. Dillwyn Parrish, Mr. 
Gwynne, Mr. Phillips, and Mr. James Fyfe be and are hereby ap- 
pointed a committee to act with the directors in negotiating such 
sale, subject to the consent of the shareholders being obtained 
before any proposal for the purchase is finally accepted, or in 
arranging for carrying on the business.” 


The South of England Telephone Company, Limited. 


Tue directors, in submitting to the shareholders the statement of 
accounts for the year ending April 80th, 1888, state that the ex- 
penditure on capital account during the past year amounts to 
£16,457 68. 9d., bringing the total of that account to £44,384 6s. 8d. 

The revenue account shows a sum of £12,354 10s. for subscrip- 
tions and rentals, and a net credit balance of £3,905 12s. 2d., 
making, with the sum of £1,058 9s. brought forward from last 
year, an available balance of £4,964 1s. 2d. 


After providing for the preference dividends (£1,849 0s. 6d.), 
which have been paid, a balance of £3,115 0s. 8d. remains, out of 
which the directors recommend the payment of a dividend on the 
ordinary shares at the rate of } per cent. for the year, free of 
income-tax, which will absorb the sum of £1,500. 

The directors also recommend the transfer of £500 from the 
revenue balance to a reserve fund account, in order to commence 
this fund—as suggested by the auditors—leaving a balance of 
£1,115 Os. 8d. to be carried forward. ; 

The completed trunk lines are as follows :—Brighton—Shore. 
ham; Brighton—Worthing ; Brighton—Lewes ; Margate—Raums- 
gate ; Dover—Folkestone ; Chatham—Maidstone ; Norwich— 
Great Yarmouth ; Northampton—Wellingboro’. 

The trunk lines in process of construction are :—Canterbury— 
Dover; Canterbury—Ramsgate ; Canterbury—Deal; Lewes— 
Eastbourne ; Wellingborough—Kettering. 

At April 30th this year 1,435 exchange lines and 373 private 
lines were completed ; and 86 exchange lines and 13 private lines 
were in course of construction. : 

Telephone exchanges are now open at the following places :— 
Brighton, Cambridge, Canterbury, Chatham, Dover, Eastbourne, 
Folkestone, Great Yarmouth, Hastings and St. Leonard’s, Ipswich, 
King’s Lynn, Lewes, Maidstone, Margate, Northampton, Norwich, 
Oxford, Peterborough, Ramsgate, Reading, Shoreham, Tunbridge 
Wells, Wellingborough, and Worthing. 


United Telephone Company, Limited. 


Tue report of the directors for the year ending 30th April, 
1888, is as follows :—Capital expenditure.—A reference to the 
capital account will show that up to the 30th April, 1888, the sum 
of £263,876 10s. 10d. has been expended upon the works in con- 
nection with the metropolitan district and instruments on royalty 
in the metropolitan district and subsidiary companies ; being 
£35,695 18s. 8d. more than the outlay shown in the last balance 
sheet. 

Revenue.—The revenue accounts, exclusive of metropolitan 
district royalties, show that the receipts of the company from all 
sources properly attributable to the year have been £143,134 18s. od., 
as against £130,704 7s. 5d. in the preceding year, or an increase of 
£12,430 11s. Od., and the expenditure (including snowstorm losses 
and allowances, £15,653 8s. 7d.) has been £73,519 8s. 8d., as against 
£66,954 11s. 8d., or an increase of £6,564 17s. . 

Working Expenses (Metropolitan District.)—The working 
expenses for the year have “been £35,724 12s., as against 
£30,483 14s. 2d. for the preceding year, or an increase of 
£5,240 17s. 10d. 

Dividend.—The balance of net revenue account is £68,697 4s. 1d., 
of which amount the sum of £22,377 15s. has been absorbed 
by the payment of an interim dividend at the rate of 10 per_ cent. 
per annum for the first half year ending 31st October, 1887, and 
the directors recommend a further dividend of 10s. per fully paid 
£5 share and 5s. per part paid share for the second half year 
ending 30th April, 1888, amounting to £44,755 10s., making a 
total dividend of 15 per cent. for the year, leaving a balance of 
£1,563 19s. 1d. to be carried forward. 

Reserve Account.—A sum of £14,375, being the amount 
received during the year as premium on new shares, has been 
carried direct to the reserve fund. : 

Directors.—It is with the greatest regret that the directors have 
to refer to the decease of the late Mr. E. Dwyer Gray, M.?. 
To fill the vacancy thus occasioned, they have, subject to confirma- 
tion by the shareholders, elected Mr. Frederick R. Leyland to a 
seat on the board. Mr. John W. Batten and Mr. Frederick RK. 
Leyland retire by rotation, and, being eligible, offer themselves 


for re-election. 24 


The Eastern and South African Telegraph Company, 
Limited.—This company notifies that the coupons, due July 2nd, 
on the Five per Cent. Mortgage Debentures, will be paid on and 


after that date at the banking-house of Messrs. Barclay, Bevan 
and Co., 54, Lombard Street, E.C. 


Manitoba Electric and Gas Light Company of 
Canada.—Messrs. Robert A. McLean & Co. will pay, on and after 
July 1st next, the half-yearly interest coupon on the First Mort- 
gage Six per Cent. Bonds for £62,000 of this company. 


The Telephone Company of Austria, Limited,—The 
directors notify that coupon No..7 of their Five per Cent. Deben- 
tures, due July 1st next, will be paid, less income tax, on and 
after July 2nd, by Messrs. Martin & Co., 68, Lombard Street. 


The West Coast of America Telegraph Company, 
Limited.—The coupons due on the 30th inst. on the debentures 
of this company will be paid by Messrs. Barclay, Bevan, & Uo. 
The coupons must be left three clear days for examination. 


TRAFFIC RECETPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the 

week ending June 22nd, 1888, after deducting the fifth of the gross receipts 

- payable to the London Platino-Brazilian Telegraph Company, Limited, wer¢ 
£3,385. 

The Brazilian Submarine Telegraph Company, Limited. The traflic receipts fot 

the week ending June 22nd amounted to £4,072. 
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PROCEEDINGS OF SOCIETIES. 


Physical Society, June 9th, 1888, 
Prof. Rernotp, F.R.S., President, in the Chair. 


Mr. J. L. Howard, D.Sc., was elected a member of the Society. 

The following papers were read:—‘On a Method of Com- 
paring very Unequal Capacities,” by Mr. A. H. Fison, D.Sc. One 
coating of each condenser is joined to earth and to one end, , of 
a high resistance (20,000 or 30,000 ohms), through which a 
current is flowing. The small condenser is charged to the P.p. 
existing between the ends, a, B, of the resistance and discharged 
into the large one. This is repeated a great number of times. 
If c be a point between a and B, the resistanoe between a and c 
may be varied until the p.p. between them is equal to that 
between the coatings of the condensers after n operations. If the 
insulated coatings be now joined to c through a galvanometer, no 
deflection will result. The relation between the capacities, c, 
and c., of the large and small condenser is given by 


1 + Co = Ra B 

where Ran, Ru are the resistances between a, B and B, c respec- 
tively. Since time is required to perform the operations, the 
instantaneous capacities cannot be compared, and accordingly the 
measurements are taken after a definite time of electrification. 
A special rotating key was shown for performing ten operations 
per revolution, in which a trigger arrangement was provided for 
stopping the rotation after a predetermined integral number of 
revolutions. The method has been used for comparing a small 
air condenser with a microfarad. The capacity of the power was 
also calculated electrostatically (correction being made for the 
edges), and that of the latter measured electro-magnetically 
by a ballistic galvanometer. The results give a value for v equal 
to 2:965 x 10, In these experiments the capacity of the 
rotating key was allowed for. Under favourable conditions capa- 
cities in the ratio of 1 to 1,000 or 1 to 10,000, can be compared 
with an accuracy of one-quarter per cent. 

Prof. Ayrton thought the novelty of the arrangement was in 
the rotating key, as the method of comparing unequal capacities 
by charging the smaller and discharging it into the larger a con- 
siderable number of times, had been described and used by him- 
self and Prof. Perry in their experiments on the Specific Induc- 
tive Capacity of Gases. 

Mr. W. Lant Carpenter exhibited a new form of lantern, 
recently constructed by Mr. Hughes, of Dalston. The mahogany 
box is hexagonal and each of the three front sides is provided 
with condensers and projecting arrangements. The back opens 
to give access to the radiant which in this case is a Brockie-Pell 
arc lamp, but, if necessary, a lime light can be readily substi- 
tuted. ‘The Jamp is fixed to the base board, and the body can be 
rotated through 60° on either side of the central position, thus 
allowing any of the three nozzles to be directed towards the 
screen. The three sets of condensers are placed so that their axes 
intersect at a point, about which the radiant is placed. The 
centre nozzle is fitted as a lantern microscope, with alum cell and 
various sets of condensing lenses and objectives, and a space in 
front of the main condensers is provided for polarising apparatus. 
The focussing arrangement consists of a skew rack oat pinion and 
a fine screw adjustment; and the whole microscope can be easily 
removed and a table polariscope substituted. The right-hand 
nozzle is arranged for the projection of ordinary lantern slides, 
and the left-hand one is provided with an adjustable slit for 
spectrum work. A small table sliding on rails serves to carry the 
prisms, and the same rails support projecting lenses. 

Prof. S. P. THompson congratulated Mr. Lant Carpenter on his 
selection of the Brockie-Pell lamp as the radiant, for in addition 
to its being a focussing lamp, it is unique in the fact that it works 
satisfactorily on either constant current or constant potential 
circuits. 

“Note on some Additions to the Kew Magnetometer,” by 
Prof. H. Tuorrsr, F.R.S., and Prof. Rucker, F.R.S. In their 
magnetic survey of Great Britain and Ireland the authors have 
experienced considerable difficulty in making the necessary adjust- 
ments of the small transit mirror used for determining the 
geographical N. point from observations on the sun. To make the 
required adjustment it is necessary to obtain an image of the cross 
wires reflected from the mirror, and, owing to the large amount of 
extraneous light, and the insufficient illumination of the cross wire, 
the image is difficult to see. To exclude extraneous light a tube 
is sineel between the transit mirror and the telescope, and a small 
screen placed behind the mirror. The cross wires are illuminated 
by light reflected from a small platinum mirror introduced between 
the eye piece and the cross wires, which are viewed through a hole 
in its centre. The mirror is placed at 45° to the axis, and reflects 
a considerable quantity of light on the cross wires when directed 
towards a bright part of the sky. In some cases it is advisable to 
take observations of the sun without first adjusting the transit 
mirror, and afterwards correct the error introduced thereby. To 
do this, a finely divided scale is placed in the plane of the cross 
wires, and from the position of the image, as indicated on the 
scale, the correction can be made. Observations taken with the 
mairror in adjustment, and others taken when out of adjustment, 
and subsequently corrected, give very concordant results. 

The Rev. Father Perry said the improvements described were 
of great importance, for difficulties similar to those experienced 
by the authors had caused him to abandon the Kew magnetometer 
for field work, and to use a theodolite instead. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1887. 


6104. ‘ Improvements in electrical measuring instruments.” 
A. Le Neve Foster and F. V. AnpErsen. Dated April 26. 8d. 
Relates to instruments of the class known as electrometers, and 
consists mainly in constructing the movable part or needle bi- 
polar so that it receives simultaneously two electrical charges, one 
positive and the other negative, and in arranging this bipolar 
needle between two pairs of inductive plates which are charged 
simultaneously with the needle by electric potentials of opposite 
polarities. The claims are 3 in number. 


6219. “ Improvements in or connected with induction appa- 
ratus and the use of it in studying dynamo-electric machines.” 
J. Swinspurne. Dated April 28. 6d. Claims:—1l. Induction 
apparatus for studying dynamo machines, consisting of a scale 
model and Aw my for measuring the induction in parts of it. 
2. Dynamo-electric machines or motors constructed from data 
= from a scale model, substantially in the manner de- 
scribed. 


6221. “ A mode of and apparatus for governing or regulating 
by electro-chemical action, applicable to the regulation of motors 
and of the feed of arc lamps and for other regulating purposes.” 
A. Surppry and W. J. L. Hamintron. Dated April28. 1lld. The 
inventors utilise the pressure of gas or gases which are generated 
and set free electrolytically by passing a current of electricity 
through acidulated water or other electrolyte so as to decompose 
it for governing or regulating purposes generally, the said gas 
pressure being caused to act upon one or more loaded pistons, dia- 
phragms, or equivalent mediums of resistance. The current of 
electricity may be generated by a dynamo machine or other 
generator of electricity. If generated by a dynamo machine the 
aforesaid governing appliance is applicable for regulating the 
speed of the steam engine, gas engine, petroleum engine, hydraulic 
motor, turbine, water wheel, or any other motor which drives the 
dynamo, by acting on the throttle valve, expansion valve or other 
part, of whatever nature, for admitting motive fluid to the motor. 
A special small dynamo may be applied to generate the current 
required for the governor, or the current may be derived from the 
current created by a larger dynamo supplying current to electric 
lamps or to other purposes. The governor may also, for instance, 
be used to regulate and adjust the feed of the carbons in an arc 
lamp in due proportion to the current passing through the lamp, 
the current required for the governor being derived from the cur- 
rent passing through the lamp. ‘The claims are 11 in number. 


6581. “Improvements in holders for electric lamps.” E. 
MANVILLE and W. L. Mapcen. Dated May 4. 8d. In one form 
of the holder the inventors make use of a “spun,” “stamped” or 
“turned” base of brass or other convenient material, having a 
thread on one end to engage with the thread on the bracket or 
similar fitting, and having in the other end an insulating dise ot 
well-burned pipeclay or other insulating material, moulded so 
that it has an opening or openings for the leads to pass through, 
and being provided with contacts and terminals. The claims are 
5 in number. 


6754. “ Improvements in and connected with dynamo-electric 
machines.” R. E. B. Crompron and J. Swinsurne. Dated May 
9. 11d. Relates to shaping the pole-pieces and magnets of 
dynamos, and to the arrangement and disposition of the iron and 
conductors of the armature and interpolar air space ; also relates 
to means or methods of attaching the armature to the shaft, and 
to the ventilation of armatures of the kind known as the drum, 
for two or four pole machines ; also relates to the collection of 
currents of dynamo-electrical machines, and to the avoidance of 
sparking and of cutting of the commutators; also relates to 
coupling the armature conductors of drum armatures across the 
ends in such a way as to facilitate repairs and to allow ventilation. 
The claims are 12 in number. 


6917. “ Improvements in electric transformers, induction coils, 
or induction resistance coils.” W. M. Morpry and C. E. 
Wesser. Dated May 1l. 8d. Relates to improvements in elec- 
tric transformers, induction coils, or inductional resistance coils, 
and has for its object to so construct such transformers or coils 
that they are inexpensive and simple, are not subject to undue 
heating, have a high degree of efficiency, and can be easily 
separated for examination or repair without unwinding. ‘The 
claims are 4 in number. 


6933. ‘ Improvements in the insulation and laying of electrical 
conductors and in apparatus for that purpose.” D. Nico... 
Dated May 11. 8d. Claims:—1l. The use for insulating and pro- 
tecting electrical conductors and their receptacles of the described 
compound called “ Nicoll’s compound No. 2” (a pitch compo- 
sition). 2. The use for preparing and heating compounds for 
insulating and laying electrical conductors, of jacketted mixing 
and heating cauldrons, constructed and operating substantially as 
described, whereby the said compounds are prevented from be- 
coming charred. 3. Constructing continuous conduits for elec- 
trical conductors of slabs of brick material wholly or partially 
with vitrified surfaces or other suitable material, fitted together 
end to end and side by side, the slabs having longitudinal semi- 
circular grooves in their meeting sides, forming together closed 
channels in which are contained the coated conducting wires, sub« 
stantially as described. 
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8159. “Improvements in effecting electric telegraphic commu- 
nication, applicable especially for telegraphing to lighthouses, 
either floating or on rocks at a distance from the shore, or for 
telegraphing to and from vessels.” WitLoveHsy SmirH. Dated 
June 7. 8d. Claim :—Signalling from or to a floating or other 
lighthouse, signal station, or vessel at a distance from the shore 
by the use of two submerged metallic plates or masses fixed to or 
suspended from their opposite sides, and of two other metallic 

lates or masses also submerged on the two opposite sides of the 

ighthouse, signal station, or vessel, but at such a distance from it 
as to be in sufficient depth of water not to be disturbed by waves, 
and insulated conductors leading from these. latter plates either 
directly or through induction apparatus to a station on shore, 
where they are connected either to a telephone or to apparatus for 
sending alternating or broken electrical currents as required—the 
pair of plates connected with the lighthouse, signal station, or 
vessel being similarly connected through insulated conductors 
with a telephone and transmitting apparatus. 


8708. ‘ Improvements in apparatus for fixing telegraph posts.” 
J. OprennHetmer. Dated June 16. . The inventor makes 
each earth plate of a plate of steel, wrought iron or other suitable 
cheap meta], except cast iron and malleable cast iron. He forms 
the earth plate with corrugations, which ete he produces 
by a stamping process or by rolling, or by hydraulic or other 
pressure or in cases in which the earth plate is formed of cast 
steel he produces the said corrugations by casting. The corruga- 
tions may be formed by one operation or by a series of operations. 
Between the earth plate and the telegraph post to which it is to 
be applied be ee a metal packing or bridge-piece to bed against 
the corrugated surface of the earth-plate. He secures the earth- 
plate, telegraph post and metal packing or bridge-piece together 
by means of a strap provided with screws and nuts. Between the 
nuts above mentioned and the earth-plate he places a plate or 
washer or plate and washer or plates or washers or plates and 
washers having a surface formed to correspond with the contour 
of the corrugations upon the earth-plate. The claims are 3 in 
number. 

8710. ‘“ Improvements in electrical apparatus to be used with 
ordnance to fire the charge.” T. Norpenrett. Dated June 16. 
8d. The charge is contained within a metal cartridge case and in 
the centre of the base of this case a tube is inserted to receive the 
priming enclosed in an inner tube or lining. There is a plug of 
vulcanite behind the priming, and a fine wire is passed through 
perforations in the plug. This wire when heated by the passage 


‘of the electric current ignites the priming charge. The claims 


are 6 in number. 


8855. ‘ Improvements in and appertaining to electric piles and 
plates therefor.” E. Junien. Dated June 20. 11d. In this 
invention the electrodes are formed of a metallic inoxidisable plate 
which is the support for the active matter. For the construction 
of the supporting plates the inventor produces a composition, the 
component parts of which are fixed definitely in the following 
proportions :—94 parts of lead, 4} parts of antimony, and 1} parts 
of mercury, in 100 parts by weight. The claims are 16 in number. 


9853. “Improvements relating to dynamo-electric machines.” 
H. Warr. Dated July 13. 8d. Claims :—1. A dynamo-electric 
machine wherein the field-magnet consists of a single core wound 
with insulated wire, and placed at right angles to the armature- 
spindle and provided with pole-pieces or polar extensions, sub- 
stantially as and for the purpose set forth. 2. An armature 
comprising a drum or “former” of non-magnetic material, pro- 
vided with flangs between which soft iron wire is wound or discs 
of iron are placed, and in or upon which are secured insulated 
copper bars, substantially as described with reference to the 
drawings. 3. A dynamo-electric machine constructed with une or 
more electro-magnets, each comprising a central core upon which 
are placed concentrically iron cylinders, tubes, or casings, and 
coils of insulated wire, substantially as described, the said coils 
being coupled or connected as above specified. 


13970. “ in the mode of and means employed 
for automatically administering medical electricity to the human 
frame, also applicable for other purposes.” M. NIGHTINGALE. 
Dated October 14. 8d. Has for its object the administration of 
a current of electricity to the human frame, the completion of the 
electrical circuit being effected automatically by turning a handle 
which acts as a conductor and regulator of the strength of the 
current. The claims are 3 in number. 

16709. “ Improvement in electrical generators.” T. A. Epison. 
Dated June 13. 8d. Relates to the apparatus described in the 
No. of the Review for September 9th, 1887. 


CORRESPONDENCE. 


The Weymersch Battery. 


In your report on the performance of the Weymersch 
battery, you say that you will be glad to hear if any of 
your readers have obtained results approaching it. 

I for one, have done so with a simple nitrate of soda 
and sulphuric acid depolariser, and I have no doubt but 
that many other of your readers have also. 


Your results are so like those obtained with this 
depolariser, that in the absence of any statement to the 
contrary, one can hardly fail to think them identical. 

With reference to your last paragraph I, and doubt- 
less many others, will be glad to know the composition 
of the solution, if any patent rights exist on it, and 
where it may be obtained at 6d. per gallon. 

By-the-bye this is just what my nitrate of soda solu- 
tion costs to make. 

Harry T. Barnett. 


June 23rd, 1888. 


[We fancy we recognise in Mr. Barnett the inventor 
of a secondary battery which was tried some years ago 
at Paddington, described in the REVIEW at the time, 
and of which we heard no more. Be that as it may, 
however, and we only mention the matter to show that 
our correspondent has had some experience in battery 
formation, he is not correct in his supposition that his 
depolarising fluid and that of M. Weymersch are iden- 
tical. We should be glad to have the opportunity of 
perusing a copy of Mr. Barnett’s tests.]—Eps. ELEC. 
REV. ] 


Mr. Mordey Anticipated! 


I notice in your issue of June Ist, just received, a 
description of the Mordey alternator. 

Permit me to state that I have had in operation at 
my laboratory, since July, 1887, a machine employing 
the same type of field magnets adopted by Mr. Mordey. 

William Stanley, jun. 

Great Barrington, Mass., June 13th, 1888. 


A Very Curious Phenomenon. 


I must apologise for taking up your valuable space 
with what will be of no interest to the majority of your 
readers, but for the information of those who are 
puzzled, perhaps you will allow me, in default of other 
explanation, to explain that what is said to be a “ very 
curious phenomenon” by Mr. Reginald J. Jones, 
A.S.T.E., in a paper read by him before the Old 
Students’ Association at the Finsbury Technical College 
on May 29th, and reprinted in your last issue, is so far, 
as is evident from Mr. Jones’s description, nothing 
more than a demonstration of the primary law of elec- 
tricity. 

If Mr. Jones, on the circuit of very high tension to 
which he refers, has an earth of comparatively high 
resistance at one end of the line, he will find that in 
placing one incandescent lamp to the other main and 
to earth, and then in placing 18 in series in the same 
way, he will get almost the same current through the 
18 lamps as through the one. 

It will only be necessary in order to demonstrate the 
matter to refer to the case as a continuous current 
circuit. 

E 
ZR 

Let us for simplicity suppose that the resistance of 

each lamp is 10° ; that the resistance of the fault to 


earth is 2000” ; that the E.M.F. on the line = E; 
current with one lamp in circuit = ©, and with 15 
lamps = C,, 


Ohm’s law says C = 


E 
2000 + 10" 
+ 180’ 
2010 
2180 ” 
which is only a small difference in the two currents. 
J. M. G. Trezise. 


then C = 
and 


= 


Redruth, June 26th, 1888. 
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Lowoon Acency & Stores:—THE GLOBE ELECTRICAL & ENGINEERING CO., 


7, CARTERET Sreeet, BRoapWwAY, WESTMINSTER. 


Telegraphic Address:— CARBON BARNSLEY.” 715 


H. THORPE, 


59, THEOBALD’S ROAD, W.C. 


GAS POWER WORKS: 
84, EAGLE STREET, RED 


LION SQUARE, W.C. 


Wholesale Manufacturer of every de- 
scription of Apparatus tor Telephone Com- 
panies, Annunciators, Magneto Generators 
with improved driving gear, Switch Bells, 
Juck’s eto Relays, Galvanome. 

also Patent Electric and Pneu- 

Bell Fittings of all descr’ iptions. 1501 


ESTABLISHED 1830. 


226, High Holborn, 


Tel Address: 
APPLICANT, 
London. | LONDON, 
Attends to all business relating to 


PATENTS, DESIGNS, 


PATENTS, 


Designs, and Trade Marks. 


BERNHARD DUKES, 


wa .c. 


and TRADE MARKS. 


BERNHARD DUKES personally attends in any part 


of the United Kingdom to 


TAKE INSTRUCTIONS, 
and INSPECT MODELS, 
Please mention this paper when applying. 


&c. 


CASTINGS IN BRASS, GUN METAL 


And PHOSPHOR BRONZE. 
Axle Caps, Nuts and Collets, Mill and Wagon Brasses. 


MACHINE CASTINGS. 
MANUFACTURERS OF 


Brass, Gun Metal and Phosphor Bronze in Ingots, 


BABBITT’S METAL. 
METALS. 


(LIMITED), 


9a, Commercial Road, London, 8.W. 


THE BERNSTEIN ELECTRIC LAMP €0., 


OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


¢@ The lamps of this Company are of f low resistance, and 
entirely free from the claims of other companies. 


1120 


DEALERS IN ALL KINDS OF OLD 


JOHN & JOSEPH HUGHES, 


ALBION METAL WORKS, 
WOODCOCK STREET, BIRMINGHAM. 


Telegraphic Address :—“ BRONZE, BIRMINGHAM.” 1919 


VORTEX FUSEING. 


a Illustrated Descriptive 
Pamphlet 

with 

wai Numerous Testimonials 

supplied 

on application. 


Cost of working under One Pénny 


Independent of the supply of COAL and G. 


Regularity of Speed MOST 


SOLE MAKERS FOR ENGLAND AND THR COLONIRBS: 


A. SHIRLAW & CO., BIRMINGHAM. 


SPIEL'S PETROLEUM ENGINE. 


Per Indicated H. P. per hour. 


> 
ly 
| 
| | — 
a I 
4 
aan GILBERT GILKES & Co., KENDAL. | | 
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TH E Vi CTO R TU R Bl N E Two 30-inch Victor Turbines fixed 


on a Horizontal Shaft, and giving out 
Possesses more than Double the Capa- Size 


Ha.inft. HP. . Pet over 500 H.P., are at work driving 
city of other Water Wheels of same | wheel. useful “ettect, THE LARGEST DYNAMO IN THE 


eter, and has produced the best | lin. .. 1896 .. 3017 .. "8952 
results on record, as shown in the zn a ° be - pee WORLD for Messrs. the Cowles Elec- 
following tests at Holyoke tric Smelting Company, Lockport, 
WITH PROPORTIONATELY HIGH EFFICIENCY AT PART-GATE. N.Y., and Two 12-inch giving out 
Such results, together with its nicely-working gate, and simple, strong, and durable m™ 166 H.P., and driving a No.8 BRUSH 
construction, should favourably commend it to the attention of ALL discriminating \ 
purehusers. These Wheels are of very superior workmanship and finish, and of the best im DYNAMO, for the Aspen Electric 
material.—State requirements, and send for catalogue to 


FREDERIC NELL, 16, Mark Lane, LONDON, E.C. 


co. 


WESTERN BLBECTRICAL wWoRES. BRISTOT: 
Manufacturers of 


WINSHURST INFLUENCE ELECTRICAL MACHINES 


Of New and Improved Pattern, with and without Glass Case, double or gy plates. Acknowledged to be the best finished 
and most efficient machines in the market. 

Electric Bells and Indicators, Automatic Gas Lighting Burners, Deprez-D’Arsonval and other 
__ Galvanometers, Resistance Coils, Metre and Wheatstone Bridges, Telephones and Morse Sounders o 
== special pattern. Lightning Conductors supplied and erected, and thorough efficiency guaranteed. 

‘ NEW PRICE LIST, POST FREE, 44. Telegraphic Address: “KINGHAM BRISTOL.” 1738 


HIGHEST AWARD Telegrams : 


for IMMISCH, LONDON. 
ELECTRIC MOTORS 
at the Telephone No, 7585, 
International 
Full 
Exhibition, Price Lists 


London, 1885. on application, 


ELECTRIC MOTORS DYNAMO 


MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, N.W. 


Motors for Locomotives, Tramcars, Launches, Lifts, Cranes, &c., wound to any tension, suitable for 


PUMPING, IN MINES, 
HAULING COLLIERIES 
and WINDING and IRONWORKS. 


Special attention in fitting up Factories with Electric Power, and quotations given for Electrical 


Transmission of Power for all Industrial purposes. 
1619 


MACHINES MADE FOR SPHOIALLY SLOW SPHED. 


COMPANY, LIMITED. 
Offices:—27, Martin’s Lane, Cannon Street, London E.C. 


TELEPHONE No, 1,734. WORKS :—NORTH WOOLWICH. 


SUBMARINE CABLES, 


DYNAMO WIRE, 
Silk Covered Wire, 


FLEXIBLE 
AND 


ELECTRIC LIGHT 


CABLES. 


TORPEDO. 22 


| 
EINTG., 
| 
{ 
| | 
C. 
| 
| 
| 
TELEPHONE. 
7, 
Patent Metallic Braiding, | 
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SPECIAL VOLTMETER. 


FOR TESTING ACCUMIJL/.TORS AND OTHER BATTERIES. GUARANTEED CORRECT. 


4 VOLTS 


DIVIDED TO 


TENTHS OF A VOLT. 


NO PERMANENT MAGNETS USED. 


3 VOLTS 


DIVIDED TO 


TENTHS OF A VOLT. 


NO PERMANENT MAGNETS USED. 


Size 4 inches by 3 inches by 2} inches. 


Solid Leather Case and Sling Strap, 10s. each extra. 


PRICE £2 2s. 


MR. W. H. PREECE WRITES :— 
Wimbledon, 2nd February, 1888. 


I have calibrated your voltmeter and find it very exact. It is now in regular use 
in my battery room and proves to be of great service. No Secondary Battery Installation 


should be without one. It supplies a real want. 


Yours very truly, 
(Signed) W. H. PREECE. 


THE “WALSALL” HOLDER 


(PATENTED). 


Can be wired from the Front without 
being taken to pieces, and having no 
brittle parts is not liable to fracture. 


FoR 


LOOP AND 


THE WALSALL SWITCH 
ATTACHED TO HOLDER. 


TEE: 


(AS SHOWN IN ABOVE SEETCE) 


| eX NS 
I 
a = I 
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MANUFACTURERS 


JOSHPH BOURNE & SON, 


OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


For Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined with great toughness and strength 


Brown Stoneware. White Sto 
Economy, Strength ,and Durability combined. 


meware. Brown Porcelain. 


Porous Cells. 
Prise Medal, Paris Electrical Exhibition. 


Makers of Mr. Slater Lewis’ Patent Self-Binding Insulator. 
Works: DENBY POTTERY, NEAR DERBY. 


B 
London Oftice: 6, ST. PANCRAS STATION EUSTON ROAD, N.W. 


EIDSFORTH ExectricaL Works, 
AND 
MUDFORD, BRO Woes TO HOLLOWAY STATION, 


Manufacturing and Consulting Electrical Engineers. 


THE LEVIATHAN BELT. 


PATENTEES AND SOLE MAKERS: 


HEBBLETHWAITE  BROS., 


HUDDERSFIELD. 


The Strongest and most Pliable Belt made for Electric Lighting. | 


APPLY FOR SAMPLES AND PRICES. | 


ECLIPSE ” ELECTRICAL 


CASE WORKS 
5, PHCENIX PLACE, 
GOLDBATH FIELDS, LONGOY, W.C., 


MANUFACTURERS OF 


description of Cases 


BY MACHINERY 


AUTOMATIC FACTO And Electrical Instrument Makers. 


CASE MAKERS TO THE 


CONSOLIDATED TELEPHONE 
" CONSTRUCTION & MAINTENANCE CO., LD., 
AAS secur Who are the Sole Licensees for the manufac- 


Jackson Roap, Lonpon N. 


(GREAT NORTHERN RAILWAY.) _ 1882 
Lists Free. 


sa Ai 
sa — === SELLERS, 


Wood 


Turners, 


Telegraphic Address: “ PRIMUS, PRESTON.” 


ARTHUR B. GILL & CO. 


4, Bombay Street, Bermondsey, London, S.E. 
MANUFACTURERS OF 
DYNAMO MACHINES, 


Electric Light Fittings of every description, 


SETS OF LIGHTING PLANT. 


LISTS ON APPLICATION. 


LIBERAL TRADE TERMS. 1996 


‘THE  LAHMEYER DYNAMO. 


Simplicity, Efficiency. Solidity. 
Covered Structure. 

= No scattering of the lines of force 

outward. 


PROSPECTUS & TRADE TERMS ON APPLICATION 


Sole Agent for *cotland and North of Ireland: 


DAVID ALEXANDER, 
52, Virginia Street. Glasgow. 


VULCANITE. 


| Rods, Tubes, Cells, &e., for Electrical 


MANUFACTURED BY 


THE NORTH BRITISH RUBBER CO., LIMITED, 


—— : ture of Telephones and Transmitters in the | Edinburgh; London, 57, Moorgate St.; Manchester, 6, Charlotte St. ; 
— United Kingdom under the Patents held by 


the United Telephone Co, 2078 


Liverpool, Cereal Court; Glasgow, 106, Buchanan St. 1475 


PARIS 


ELECTRICAL ENGINEERS, 


Manufacturers ot Patented 


AcHINEs 


Estimates given for Lighting Towne, 
Factories and Private Residences. 


GOTHIC WORKS, KING ST., 
NORWICH. 2004 


* | 
| PRESTON 
on 
: 
5 
7 
| 
| 
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TELEPHONE TELEGRAPH LINES, 


PHOSPHOR BRONZE, 
CASTINGS, 


Phosphor Bronze 
for Springs, Ropes, Screws, 
Rods, Sheets, &c. Bearings, Bushes, 


and other wearing parts 


Of the British and Colonial Patents, 


THE PHOSPHOR BRONZE C0., 


LIMITED, 


87, Sumner Street, Southwark, London, S.E. 


BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS, AND INFRINGEMENTS OF OUR PATENT RIGHTS. 


cas ENGINE 


every 
Revolution, 
consequently 
Steady 


Glasgow Office : 
184, Buchanan St. 
Newcastle: 

4, Cloth Market. 


LONDON OFFICE 
80, Queen 

Victoria St. 
Manchester : 

5, Todd Street. 


Liverpool! : 
62, John 


Huddersfield: 
Riley’s 


Eh 


and all Klectrical Purposes. 
al BS 

Patent 9 Patent Silicium 
A PHOSPHOR BRONZE 

! 
‘ LAK! and High Conductivity for Telephone and 

Telegraph Lines and other 

O 
E 
B 
—— B 
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coupled up inside case. 


and forms shutter for window. 


RAWORTH’S PATENT LINESMAN’S DETECTOR 


Galvanometer is easily removable from the case. Cells are permanently 
Terminals so arranged that battery, galvanometer, 
or resistance coil can be used either separately or in combination as required. 
The instrument can be calibrated by means of a resistance box, and use 


fairly accurate resistance meter. 


as a 


A reference to standard resistance in case 


* DORMAN & SMIT 


shows when cells are deteriorating. A hinged mirror is very useful in practice, 


24, BRAZENOSE ST., 
MANCHESTER. 


INDEX TO ADVERTISEMENTS. 


The names of Advertisers, whose announcements areordered Sor a series, are entered under any one Heading in this 
Index free of charge ; but if repeated under other headings, 6d, per week is charged for each additional entry. 


Accumulators. 
Drake & Gorham ... 


Electrical Power Storage Co. 
Elwell-Parker, Limited ... 
J. Stiff & Sons (Boxes only) 


Are Lamps. 
Johnson & Phillips 
Statter & Co. eee 

Asbestos. 
J. Bell 


Batteries. 


PAGE 
Sup. 8 
. 
Sup. 6 


16, 17, Sup. 6 


Auctioneers and Valuers (Mechanical). 
Wheatley Kirk, Price & Goulty Sup. 4 


India-rubber, G.P. & Tel. Wks. Co. 20 
1 


Johnson & Phillips 

S. Miller & Co. oink 
Battery Jars. 

J. Bourne & Son ... 

Price, Sons & Cu., ... 

J.Stiff& Sons ... 


Sup. 4 


Bells and Gongs. 
Harton & Madeley ... 


& Son ove 


Babcock & Wilcox Co. 


Books. 
Electrical Distribution 


Electrical Instrument Making 
Management of Accumulators 


Sup. 5 
13 


Short Lectures to Elec. Artisans Sup. 4 


Society. 


Eclipse Works . 
W. M. Foxcroft ... 


Castings, 
J.& J. Hughes... 
Phosphor Bronze Co. 


Cut-Outs. 
Cockburn & Day 


Dynamo Manufacturers. 


D. Alexander (“ Lahmeyer ’’) 


Elwell-Parker, Limited ... 


J. H. Holmes & Co. 
M. Immisch.., ose 
W. Mackie ... ooo 
Paris & Scott me 
F. H. Royce & Co.... 
Stafford & Eaves 
Stanley & Davies ... 
J. G. Statter & Co. 


Ebonite. 


Harburg India Rubber Co 


D. Moseley & Sons... 


Sup. 


Sup. 


Sup. 
Sup. 


Sup. 5 
oon 


Electrical Engineers and Contractors. 
Appleton, Burbey & Williamson Sup. 7 
Blakey, Emmott & Co., Ltd. 4 
Callender’s Bitumen Tel. &c.Co. oe 11 
Clarke, Chapman, Parsons & Co.... 18 


Cockburn & Day .. 
R. E. Crompton & Co. 
Dorman & Smith ... 
Drake & Gorham ... 
Eidsforth & Mudford 


Sup. 1 
Sup. 8 
Sup. 8 


7 
India-rubber & Telegraph Works Co. . 


Johnson & Phillips 


Laing, Wharton & Down.. 


Manville & Madgen 


MisckLLANEOUS ADVERTISEMENTS edating to Situations, Articles for Sale and Wanted, appear on Page Sup. 4 (middle ) 


PAGE 
Elec. Engineers & Contractors.—Cont. 


Paterson & Cooper ove 


Reid B ros. ere eee eee ee 11 
Sharp & Kent 
Stephens, Smith & Co. ... 
Western Electric Company Sup. 8 
Woodhouse & Rawson... Il 
Electric Light. 
Allpress & Belshaw 
Anglo-American Brush Corp. 10 
Bernstein Electric Lamp Co. ... 4 
Edison & Swan United E. L. Co.... 10 
J. Edmundson & Co. (Swan) 
Electrical Power Storage Co. ... 14 
India-Rubber,G. P.&Tel.Wks.Co.Sup. 1 
Electric Light Carbons. 
Anglo-American BrushCorp. ... 10 
Barnsley Carbon Co. © 
G. Binswanger & Co. ooo Sup. 3 
Globe Electrical Co. 8 
Johnson & Phillips eee oo | 
Woodhouse & Rawson ... Il 
Electric Light Fittings. 
Appleton, Burbey & Williamson Sup. 7 
Cockburn & Day ... eee Sup. 1 
Dorman & Smith ... 
Faraday & Son... ove mm 
Globe Electrical Co. 
Taylor & Tucker ove Sup. 2 
Vitrite Works Sup. 2 
Engines for Electric Light. 
Davey, Paxman & Co... 
Greenwood and Batley ... Sup. 7 
Marshall, Sons & Co. 
Ransomes, Sims & Jefferies Sup. 2 
Robey & Co. eee eee coo 
Shirlaw & Co. ove 
Stockport Gas Engine... 8 
Fire Insurance. 
Phoenix Fire Office oo 8 
Glass Manufacturers. 
A. & R. Cochran 
Incandescence Lamps. 
Anglo-American Brush Corp. 10 
Edison & Swan United E. L. Co. 10 
Sunbeam Lamp Co. 18 
Woodhouse & Rawson... ove 
India-Rubber. 
India Rubber, G. P. & Tel. Wks. ™ 20 
D. Moseley & Sons ove 15 
Pirelli & Co. ond 12 
&e. 
Bourne & Son eee eee 7 
Price, Sons & Co. ... eee see 
Stiff & Sons eee eee eee eee 
Lubricants. 
Engelbert & Co. ... ove oo» 
W. H. Willcox & Co. aud a oe 
Manufacturing Electricians. 
Cockburn & Day ... soe Sup. 1 
Electric Apparatus Co. ... Sup. 5 
Fowler Lancaster & Co. ... Sup. 6 
General Electric Co. Pen Sup. 3 
J.T. Gent & Co. ... ove ove 
A. B. Gill & Co. one 
P. Jolin & Co. see ove Sup. 5 
King, Mendham & Co. ... 
J. Orme & Co. ove ee eee 
Sudworth & Co. ... 
H. Tho: | 
Walsall Electrical Company a, 


Mica. 

F. Wiggins & Sons 
Motors. 

M. Immisch aus 


& & Wilding 
H. Gardner ... ooo 


Poles (Wood and iron). 
Johnson & Phillips 


Porcelain Appliances. 
Dorman & Smith 


Taylor, Tunnicliff & Co. ... 


Porous Cells. 

J. Stiff & Sons ove 
Pulleys. 

Harpers, Limited, ... 


Unbreakable Pulley Co. 


Railway Signals. 
Saxby & Farmer 
Schools and Classes. 
School of Telegraphy 


Screws. 
Davis & Timmins .., 
Switches. 
Cockburn & Day ... 
Faraday & Son 


Globe Electrical Co. 
Walsall Electrical Co. 
Telegraph Engineers. 
ohnson & Phillips 
Telephones. 
W. Blenheim & Co. 
New Telephone Co. 
Stanhope Co. 
Tools and Machines. 


Selig, Sonnenthal & Co. .. 


Turbines. 
Gilbert Gilkes & Co. 
F. Nell 
J. Turnbull, Jun. ... 
Turners (Wood). 
Irvin & Sellers 
Martin & Co. ove 
Varnish. 
R. A. eee oe 


Vulcanite. 


Harburg India Rubber Co. 
North British Rubber Co. 


Wire 
W. T. Glover & Co. 


PAGE 
oe 3 
eee 5 
4 
oe 3 
eee 1 
Sup. 5 
Sup. 6 

10 
Sup. 4 
Sup. 1 
oo 

3 
eee 6 
ee 1 
Bup. 7 
Sup. 2 

4 

5 

7 

19 
Sup. 5 
oe 


2 
W. T. Henley’s Teleg. Works Co. 6 
London Electric Wire Co. 1 
Midlaad Electric Wire Co. 


Phillips Bros. ous 
W. Rickard .. 
United Electric Wire Co... 
Woodhouse & Rawson 
Wire » 

Davis & Timmins ... 
Felten & Guilleaume 
R. Johnson & Nephew 
Ramsden, Camm & Co. 
F. Smith & Co. ... 


Wire Covering Machinery. 


T. Barraclough & Co. 


Wood Casings. 
s. Elliott eee eee 


Sup. 

19 
Sup. 7 
eee ll 
19 
eee 3 
Sup. 7 


R. E. CROMPTON & CO. 


SEE PAGE Sup. 8. 
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FARADAY & SON'S 


ELECTRIC LIGHT FITTINGS, 


ARTISTIC,” 
ELECTRICAL,” 
INEXPENSIVE.” 


Works & Showrooms:-3, Berners St., London, W 


(JUNE 29, 1888. 


EDISON, SWAN, CHEESBROUGH AND OTHER PATENTS. 


Manufacturers of Incandescent Electric Lamps, from 1 C.P. to 1,000 C.P., Swan’s Miners’ Lamp. 


ELECTRICAL FITTINGS OF EVERY KIND MADE TO ORDER. 


Contracts made for Electric Light Installations ; amongst their latest are the Athenewum and National Liberal 
Clubs, National Provincial Bank, H.R.H. Duc d’Aumale’s house, and Steam Vessels. 


FACTORY : PON DER’S END, MIDDLESEX. 


For Prices, Estimates and Particulars apply to 1365 


THE SECRETARY, 13, Albert Mansions, Victoria Street, S.W. 
DAVES, PAXMAN & Co., Engineers, COLCHESTER, 


Devote special attention to 


STEAM _— AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS. 


fing Engines. 


ers. 


Comgennd Fixed Engine. 
to 100 nom, 


MAKERS OF 
le Engines. Semi-toitable Engines, 


Horizontal High Pressure Coupled Compound 
Sages. 12 to 100 H.P. nom, 


D. P. & Co. have been selected to 
= provide the motive power for driving the 
#2 Electrical Machinery at the Italian Ex- 
lepton ame 55 hibition to be opened on May 12th, and 

several of their Engines and Boilers 


DAVEY, PAXMAN & CO., Engineers, COLCHEST may be seen at work every evening in 
Lonpon Orrice: 139, QUEEN VICTORIA STREET, E.C. ois, the Electric Light Shed. 


INTERLOCKING THE LOCK AND BLOCK. 


The Board of Trade have again and again urged the necessit, of combining the “Lock” and “ Block” systems b oe connection between the ue raph Ii — 
ments and Locking Levers, to effect “ inter-dependent ‘voy his great improvement, together with Supplementary Automatic Train Action, h: mn re:iably 
accomplished and brought into praetical use on several lines by Mosers.'| SAXBY & FARMER, under protection of various Patents granted or easigned { tothem. For 
Particulars, Plans, and Estimates, apply to 


SAXBY & FARMER, Railway Signal Contractors, Canterbury Road, KILBURN, LONDON, N. brag 


Manufacturers of Railway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical, 


THE ANGLO-AMEHRICAN 


BRUSH ELECTRIC LIGHT CORPORATION, 


_ LIMITED. 


Telegraph Address:— 
XMAN, COL 


Engines and 


Patent Semi-fixed Compound Engine 
and soiler, 5 to H.P. nom, 


D.. Co.’ s Engines are 
the cheapest, most durable and 
most reliable i in the market. 


Catalogues, Price Lists, and full par- = 
ticulars Post Free onapplication to 


Competitive Trials at Newe 


pen to all Makers. The only 


e R. 


at the Cardiff Trials in 172. 


th 


Ae 


MANUFACTURERS OF ELECTRIC LIGHT APPARATUS. 
ALTERNATING CURRENT DYNAMO MACHINES. 
TRANSFORMERS. MOTORS. 

BRUSH DYNAMOS AND ARC LAMPS. 

VICTORIA DYNAMOS AND INCANDESCENCE LAMPS. 


ALL FITTINGS FOR ARC AND INCANDESCENCE SYSTEMS. 


The Corporation are prepared to carry out installations on the Purchase-Hire System, and to tender for 
the supply of plant for temporary lighting. 


FULL PARTICULARS ON APPLICATION TO THE SECRETARY, 


112 BELVEDERE ROAD, LAMBETH, S.E. 
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BEST CARBONS 


FOR 


ELECTRIC 


LIGHTING. 


JUNE 29, 1888.} 


PRICES. 


CORED OR SOLID. 


10 millimetres 3d. per foot. 
11 Sid. 


12 


” 


yy, Large Quantities of above sizes always in stock, 


é WOODHOUSE & RAWSON ELECTRIC SUPPLY CO. 


OF GREAT BRITAIN, LIMITED, 
11, QUEEN VICTORIA STREET, LONDON, E.C. 
NEW ILLUSTRATED CATALOGUE, DOMESTIC ELECTRICAL SUPPLIES, POST FREE, ls. «, 


REID BROTHERS, | 


12. WHARF ROAD. CITY ROAD. LONDON, 
TELEGRAPH ENGINEERS AND CONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires, both for 
TELEGRAPHS AND ELECTRIC LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


MANUFACTURERS OF SUBMARINE GABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESCRIPTION. 


101, Leadenhall Street, LONDON, Works: ERITH, KENT. BRUSSELS: 41, Rue des Champs Elysées, 
Telegrams: “CALLENDER, LONDON.” 


CONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIRES. 
SPECIALITY--Underground Electric Light Mains. 
MAKERS OF CALLENDER-WEBBER CABLE CASES. 
AND CABLES 


For all descriptions of Electrical Work, Underground, Aerial, House and Ship Wires, Braided, 
Lead Sheathed or Armoured. 


CONTRACTORS FOR WIRING BUILDINGS FOR THE ELECTRIC LIGHT. 


THE CALLENDER INSULATING & WATERPROOFING CO., 


NEW YORE: 45, Broadway. BOSTON. Works: NEWARK,N.J. PHILADELPHIA. CHICAGO. 1s: 


| 
1 
6b | 
j 
0 
d | 
n | 
ly 
ly 
or H 
} Contracts entered into for the Supply, Construction, and Maintenance of Telegraph Lines. 209 
| | 
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A HIGH-CLASS ANTI-CORROSIVE 


LUBRICANT. 


“ENGELBERT’S LUBRICATOR.” 


FOR CYLINDERS AND YALYES, BEARINGS, SHAFTING AND HIGH-SPEED MACHINERY. 


SPECIALLY SUITABLE FOR 


ELECTRIC LIGHT INSTALLATIONS. 


EXTENSIVELY USED BY 


The Principal Companies, Government Buildings, Exhibitions, Railway Companies, &c., &c. 


CORROSION IMPOSSIBLE. | CANNOT “GUM” OR “CLOG.” 
23s. Ov. Per 


Erice Der”: 


PATENTEES & SOLE MANUFACTURERS— 1917 


ENGELBERT & Co., 70 & 71, Bishopsgate, LONDON 


INDIA RUBBER, GUTTA PERCHA AND TELEGRAPH WORKS. 


Central Offices and Works:—MILAN. Submarine Cable Works:—SPEZIA. 
Telegraphic Address :—‘ Societa Pirelli, Milano.” 


SUBMARINE CABLES. INSULATED WIRE OF EVERY DESCRIPTION FOR TELEGRAPHS, TELEPHONES, ELECTRIC 
LIGHTING, AND ANY OTHER ELECTRICAL WORK. 
Contractors to the Royal Navy, Government Telegraphs, and the Principal Railways, Electric Light 
and Telephone Companies in Italy. 


| 


NO CARBON OR OTHER MICROPHONE EMPLOYED. 


Articulation always clear and distinct. 


FuUtLIY GUARANTEED. 


Used by the Midland and Great Northern | Railways, Lonéon Brighton & S. Coast Ry., | | 
Gas Light and Coke Co., Marquess of Salisbury, Houses of Parliament, &c. ib i 


PRIVATE LINES FIXED AND MAINTAINED. 


STANHOPE COMPANY, LIMITED 


(Under License from H.M. Postmaster General), 


)\20, BUCKLERSBURY. LONDON, E.C. 


PURPOSES. 


SPECIAL TELEPHONES FOR SPECIAL 
PRIVATE EXCHANGE SYSTEMS AND 
INSTALLATIONS FIXED 


| 
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We make our Patented Constant Current Dynamos for both small 4 ties currents, and any potential up to 4,000 volts. 
They will be found to be admirably suited for Central Stations where the system of charging sets of batteries in series is adopted. 
Batteries, Continuous Current Transformers, Motors, &c., may all be run on the same circuit and any one switched in or out as desired. 
WRITE FOR REVISED LIST OF OYHAMOS. 


J. G. STATTER & CO., Ltd., Alliance | Engineering Works, West Drayton, near London. 


THE BABCOCK & WILCOX CO. 


PATENT 


WATER-TUBE STEAM BOILER. 


Specially adapted and generally used for 


ELECTRIC LIGHTING PURPOSES, 


Because of their Great Economy in Fuel, Safety from 
Explosion, Durability; but principally their Entire 
Reliability. 


The Edison Company have ia use upwards of 10,000 H.P. of these boilers in all 

ie of the world. An important instaliation ma; be seen at work at the Grosvenor 

London. The Societa di Roma, have had 

in use, for a considerable period, some 1,400 They may be seen, also, at work 

at the installation ot the sleta per 'tiluminazione Elettrica, Palermo, Sicily, &e., 

| &e, The Imperial 1 Gas A m, Vienna, is haviog erevted an import- 

ont of these in ‘with the lighting of the Grand Opera 

ouse in 

In connection with ELECTRIC LIGHTING the reliability that can be placed on 

these boilers has led to their preference over others,and has ensured the large and 
increasing trade of the Company. 


One HP 


-KILBOWIE, near GLASGOW. 
Head Office for Europe:—107, HOPE STREET, GLASGOW. 


London Office:—114, NEWGATE STREET, E.C. | 
Manchester Office:—3, VICTORIA BUILDINGS. 


Paris Office:—20, BOULEVARD VOLTAIRE. [io 
Colonial Office:—8, SPRING ST., SYDNEY, N.S.W. 


ROBEY LINCOLN. 


Secures Absence of 
Friction ; 

Simplicity of Construc- 
tion, 


Secures Great Economy 
in Fael ; 

Perfect Regularity in 

Running, 


ROBEY & CO., 22 LINCOLN. 
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ROBEY & CO.'S PATENT TRIP EXPANSION GEAR. | 
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THESE ARE MANUFACTURED SOLELY BY THE 


POWER STORAGE 


COMPANY, LIMITED. 
Who own all the Patents under which Efficient and Economical Storage Batteries can be made. 
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ONLY 
GOLD MEDAL 
Inventions Exhibition, 1885, 


London ; 


Cheapest, 
Most Efficient 
and most 


and 
Paris, 1887. 


durable in existence. 


Six years’ experience in manufacturing has 
resulted in the production of an article 
which is thoroughly reliable. 


THE E.P.S. COMPANY NOW ISSUES CELLS OF ITS LATEST (1888) TYPE ONLY. 


These Cells are so arranged that internal short-circuiting is impossible, while the efficiency and capacity 
are considerably increased. 


SPECIAL MODIFICATIONS OF 1888 TYPE FOR. SHIP LIGHTING. 


NEW IMPROVED TYPE FOR TRACTION AND MOTIVE POWER. 


THE E.P.S. AUTOMATIC SYSTEM FOR ‘THE PUBLIC SUPPLY 
OF ELECTRICITY FROM STORAGE BATTERIES. 


A PAMPHLET on this subject, containing full details, is now ready for issue and will be sent 
Free by Post on application at the Company’s Office. 


LIBERAL TERMS TO THE TRADE. 


For Prwes, Particulars and Copies of Testimonials (Free), apply to the 


FLECTRICAL Power STORACE COMPANY, LIMITED, 


4, GREAT WINCHESTER STREET, LONDON, E.C. 


TELEGRAMS :— TELEPHONE 
“STORAGE, LONDON.” 


1585 


ESTABLISHED 1882. No. 338. 


=< 


Calcutta International Exhibition, 1884, 
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DAVID MOSELEY & SONS, 


Chapel Field Works, ARDWICK, MANCHESTER. 


WAREHOUSES: 
2,4 &6, New Brown Street, MANCHESTER. | 20, Rue des Marais, PARIS. 
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14, Aldermanbury Avenue, LONDON. 14, Place Sainte Gudule, BRUSSELS. 
57, Miller Street, GLASGOW. 29, Kl Reichenstrasse, HAMBURG 


VULCANITE & EBONITE 


ELECTRICAL 
Sheets, Rods, or Tubes. Separators, Influence Machines for High-Tension 
Currents, Cylinders and Plates, 


VULCANITE & EBONITE 22%... 


Purposes. 


F 
ENGINEERING 
4s and 
Sheet, Washers, Valves, Cord, Tubing. Ball Valves, Buffers, Door Mats. Packing of all descriptions. MECHANICAL 
Delivery and Suction Hose. Purposes. 


SOLE MANUFACTURERS OF THE “SIMPLEX” COTTON BELTING AND THE “ANCHOR” FIRE BRIGADE HOSE. 


Waterproof Garments, Fishing and Sporting Articles. Surgical and Chemical Articles. Bicycle and Perambulator 
Tyres, and all descriptions of India-Rubber Goods. 


PRICH LISTS ON APPLICATION. 


MARSHALL, SONS & Co.. 


BRITANNIA IRON WORKS, GAINSBOROUGH. 
LONDON OFFICES, SHOW ROOMS AND STORES:—MARSHALL'S BUILDINGS, 79, FARRINGDON ROAD £6. | 


COMPOUND STATIONARY ENGINE AND BOILER, 


WITH .;PATENT AUTOMATIC EXPANSION VALVE GEAR. 


Medal 


Calcutta International Exhibition, 1884, 


° 
: 
3 


T Telegrams for London Depot: 


gues, with Reduced F Prices, ron on Baginn, London. 1483 
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ASBESTOLI 


REGISTERED. 


ADVANTAGES OF ASBESTOLINE. 
ASBESTOLINE is the most efficient Lubricant for all bearings. 
ASBESTOLINE is the cheapest Lubricant. 
ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
ASBESTOLINE is the Cleanest Lubricant. 

ASBESTOLINE is favoured by Insurance Companies. 
ASBESTOLINE is the most Inodorous Lubricant. 
ASBESTOLINE is the safest Lubricant from Ignition. 
ASBESTOLINE has beaten all other Lubricants in trials. 
ASBESTOLINE is applicable in and out-doors in every climate. 
ASBESTOLINE requires no special application: 


CONSISTENCY OF ASBESTOLINE. 


ASBESTOLINE, to meet all circumstances, is made in four | ASBESTOLINE, (, is for use in tropical climates, both ashore 
degrees of consistency, A, B, C, and CC. and afloat. It is also invaluable in works in this country 
ASBESTOLINE, A, is specially adapted to ordinary Land when the temperature is high. 
Engines and Machinery, in and out-door, in this country. ASBESTOLINE, CC, is designed for use on calenders, paper 


All kegs are lavelicd as above, 


ASBESTOLINE, B, a little more solid, is for use on Steamships | machines, &c., where the bearings are heated by steam 
in temperate climates, also on land when it is desirable to _ passing through, and sometimes is advantageously used 
have Lubricant stiffer than A. instead of C. 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Milis, 
and other Textile Manufactories. In Corn Mills it has proved invaluable on the roller and other modera machines, In Saw Mills, oa machines going up to 5,000 revolutions 
per minute, its work has never been approached by any other lubricant. On Electric Lighting Machinery, »nd in Steamships of all sizes throughout the world, the success 
of Asbestoline is unequalled. Many engines and machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubrication 
has not received due consideration, Engineering firms of the highest standing have given to it their powerful testimony and support, 


Supplied in Kegs, 28, 56, or 112 lbs. Price 2s. 3d. per lb. Kegs Free. 


SPECIAL TERMS FOR LARGE QUANTITIES. 
IMPORTANT TO EXPORT MERCHANSS,—One Pound of “ Asbestoline " equals 2 gallons of Oil weighing 18 Ibs , 


BELL’S ASBESTOS COMPANY, LIMITED 


consequently the saving in freight is very considerable, Liberal Terms are conceded to Export Merchants, 


THE ATTENTION OF 


ELECTRICAL ENGINEERS AND ALL USERS OF STEAM POWER & MACHINERY, 


IS SPECIALLY INVITED TO THE FOLLOWING REPORT. 


Owing to the number of Greases now offered, samples of BELL'S ASBESTOLINE were submitted to Otto Hebner, Esq., for ana'ysis, and the 


subjoined Report fully proves BELL'S ASBESTOLINE to be the safest as well as the best lubricant for all purposes :— 


The Laboratory, 11, Billiter Square, E.C., London, | meters, and that consequently no friction obtainable in the ordi- 
3rd May, 1888. ‘| nary run of machinery is capable of developing inflammable 
I have subjected a sample of Bell’s Asbestoline taken from the | vapours from it. 
stores of Messrs. J. Bell and Son, in Southwark Street, to a number Bell’s Asbestoline is as absolutely safe a lubricant as can be 
of tests, in order to ascertain whether its use in Mills or Factories desired or obtainable. In the case of fire breaking out from any 
might contribute to the danger from fire. cause it does not assist the conflagration, and it is quite incapable 
I found that Abestoline ignites only with the greatest of leading to spontaneous combustion, either by itself or in 
difficulty when brought into contact with flame; that wood and | contact with inflammable material. 
other combustible material soaked in Asbestoline burns, if anything, From the physical nature of Asbestoline its use is of necessity 
with greater difficult than by itself, that its pone Po is so perfectly clean and free from waste. 
high that it lies beyond the range of Mercarial Thermo- | (Signed) OTTO HEHNER, Public Analyst. 


Below will be found illustrations of the mode of fixing Lubricators for Asbestoline to bearings. Full particulars of the various 
Lubricators supplied for Asbestoline, and the manner of fitting, in Catalogue free on application. 


Lubricator fitted to Showing Sect'on of Lubricator fitted to Labetenter in different 0 
Excentrie of Vertical Engine. ordinary Bearing, for loose —=— 


ILLUSTRATED PRICED CATALOGUE, WITH NUMEROUS TESTIMONIALS BY LEADING FIRMS, FREE ON APPLICATION. m2 
Depots :—MANCHESTER: Victoria Buildings, Deansgate. LIVERPOOL: 2, Strand Street, James Street. 
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ASBESTOS 
NON-CONDUCTING COMPOSITION 


For Covering Boilers and Steam Pipes. 


XVii 


WILL REDUCE LOSS BY RADIATION TO A MINIMUM AND SAVE 40 PER CENT. OF FUEL, 


CONES 

COMPOST ON 


ON ConpUc TIN 


It is essential in a covering that it shall not only be a non-conductor, but a substance free from whatever can injure metal, and 
of a nature which will enable it to adhere well for years. To do this it must be sufficiently elastic to prevent cracking and leaving, by 
expansion and contraction, the heated surfaces to which it is applied. This Composition is daily applied to Tanks with Round or 
Fiat Bottoms, and its adhesive properties enable it to keep to the surfaces without bands or any device necessary for holding on other 
compositions. ‘ Our Covering never fails to Save its Cost in a few months, lasts for years, after which it can be taken off and 
applied again with a little fresh. In all respects it is so superior as to be infinitely cheaper than Compositions sold at one-fourth the 
rice. We would point out that this being supplied dry in baz, will cover six times more surface than other materials which are sent 
out wet in cask. This shows the apparent low prices of other Compositions to be a sham. 
For Export about one-third cost of freight is saved as compared with Compositions sent out in a wet state. In competition its 
never failing efficiency has repeatedly proved it to be the cheapest material in the market for prevention of loss by radiation. 


Price 25s. perCwt. Second Quality, 15s. per Cwt., is superior to the best sold by other firms. 


ASBESTOS BOILER PRESERVATIVE 


Will remove incrustation from Steam Boilers of all kinds without chipping. 


Every Cask is cent out as above, 


= == —— == 


A shows Boiler Plates when incrusted. B shows Po'ler Plates when c'ean’d by this Composi:ion, 


The action of this BOILER PRESERVATIVE, by absorbing the free oxygen that is in the water, entirely checks pitting 
and corrosion. It also disintegrates incrustation so immediately as to prevent its adhering to the plates, and the deposit falls to the 
botton in a loose powder, which is easily swept out. By keeping boilers clean a great economy of fuel is effected, and the danger of 
the plates burning is entirely obviated, thus avoiding the great risks which are inseparable from scaled plates, lengthening the life of a 
boiler and covering its own cost a hundredfold. Whenever possible it should be used through Feed Pump or Injector, which it will 
also keep clear from incrustation. The small quantity required to effect its purpose makes this the most economical, and more than 
repays the higher price we charge for a fluid, which in the case of many other makers, is useless. 


Price <ks. per Gallon. Second Quality, 2s. 6d. per Gallon—guaranteed superior to the best sold by other firms. 


QUANTITY REQUIRED.—Quarter-pint weekly per H.P. indicated; where the water is very bad rather more, 
or one pint for every 700 gallons of water evaporated. 


SOUTHWARK LONDON, S.E. 


ILLUSTRATED PRIGED GATALOGUE, WITH NUMEROUS TESTIMONIALS FROM LEADING FIRMS, FREE ON APPLICATION. oaee 
CARDIFF : 46, James St., Bute Docks. BIRMINGHAM: 7, John Bright St. HULL: Humber Dock Basin. GLASGOW: 35, Robertson St. 
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GATESHEAD NE. 
MANUFACTURERS OF 


ELECTRIC LIGHTING PLANT 


OF DESCRIPTIONS. 


| 


Our System has | | Over 60 Steamships 
been Fitted to the of the leading 
most recent ‘Passenger and Trading 
of the following ii wi Ti successfully fitted. 
vil. — | PATENT TURBO-ELECTRIC GENERATOR—(DYNAMO AND ENGINE COMBINED). | 
ENGLAND, | Fourteen of these GENERATORS were used for LIGHTING the WHOLE of the | SPECIAL PLANT FOR 
ITALY. | FIVE COURTS of the recent NEWCASTLE EXHIBITION, and were awarded ENABLING 
CHILI, | 
sax, THE ONLY GOLD MEDAL 10 ss 
ee FOR THROUGH THE 
JAPAN, ELECTRIC LIGHTING MACHINERY. ar 
| NIGHT. 


U.S. AMERICA | Telegraphic Address :— Cyclops,” Gateshead. 


THE SUNBEAM LAMP COMPANY, 


GATESHEAD NE. 


THE WHOLE OF THE 
FIVE COURTS 
OF THE RECENT 


NEWCASTLE 
EXHIBITION 


Was Lighted with 


SUNBEAM 
LAMPS, 


RECEIVING 


SILVER MEDAL, 


HIGHEST AWARD. 


SUNBEAM” 
INCANDESCENT 
LA MP S. 


PRICES AND PARTICULARS 
ON APPLICATION. 


Telegraphic Address : 
“SUNBEAM, GATESHEAD.” 


FROM 200 TO 1,500 C.P. 


1915 
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PATENT RELIABLE ‘“CUT-OUTS.” 


I 


MANUFACTURERS OF 
COCKBURN’S AND THOMAS'’S 


PATENT SWITCHES, 
ELECTRICAL APPARATUS ND APPLIANCES. 


Price Lists on applicati on. 


FUSES FROM 1s. PER DOZEN. 212 


INDIA RUBBER, GUTTA PERCHA, & TELEGRAPH WORKS 


COMPANY, LIMITED. 


Offices: 106, CANNON STREET, LONDON, E.C. 


DYNAMO MACHINES, ARC LAMPS, 
Electric Light Leads, Lamp Fittings, Switches, and Testing Apparatus. 


VOLT AND AMPEBRE METERS. 
CONTRACTORS FOR SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS 


EVERY DESCRIPTION. 


INCANDESCENT LIGHT STALLATIONS FOR SHIPS, HOUSES, OR FACTORIES, 


ESTIMATES ON APPLICATION. 


Works: SILVERTOWN, LONDON, E. » 


Ta 


LONDON WIRE COMPANY, 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 
Manufacturers of 


COVERED WIRES & CABLES 


OF ALL DESCRIPTIONS : 


FOR ELECTRICAL INSTRUMENTS, ELECTAIC LIGHTING, 


AND ‘THLAPHON WoRK, &C.m 


2 
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VITRITE FITTINGS FOR INCANDESCENT ELECTRIC LAMPS. 


Ordinary Holder. PATENTED. Improved Holder. 


Vitrite is a vifrious material having the insulating properties of glass or ebonite, it 
grasps and holds metal parts which may be firmly imbedded in it during the process 
of manufacture. It is non-inflammable, is not affected by heat, cold, wet, gases, or 
acids, does notshrink,expand or warp. The fittings are adapted for any lamp or system. 


Lamp Cap. 
FOR SALE BY ALL ENGINEERS AND SUPPLY COMPANIES. 


Manufactured only by 


THE VITRITE WORKS, 


(LOW TEAMS), GATESHEAD. 


TAYLOR TUCKER, 


SPECIALISTS FOR 


Glectric ight Fittings 


IN IRON, BRASS AND COPPER, Kc. 


ROOMS: 


9, Duke Street Mansions, Grosvenor Sq., W. 


valli.» DESIGNS AND ESTIMATES FREE. 


Works:—BERWICK STREET, W. 


SELIG, SONMWEN TEAL CO., 


BENCH COLD SAWING MACHINE, SOLE T LICENSEES OF PATENT © EUREKA” PLANING MACHINE. 


or the Genuine 4 
American 
rill Co.'s it 
Twist Drills, 
Tanite Solid Variation of speed 
mery Wheels, without alteration of 
Whiton's, belt. Drill Feed can 
Westcott's, be applied in three 
and \\ different ways. Pre- 
Horton's 


vents small Drills 
’ 


Chucks, &c., &c. | being broken. 


Will cut quickly and accurately 2} inch ADVANTAGES, tinuously 
round iron, steel, or angle iron. No iron- By 
ower, orks J one p d 


worker should be without this useful 
machine, 


—_= when arranged for power. Work can he 
stopped instantly, even whilst reversing. 


1955 


LAMBETH HILL, LONDON, E.C. 


85, OUEEN VICTORIA STREET AND 


RANSOMES, SIMS & JEFFERIES, L? 


W Orwell Works, IPSWICH, & 9, Gracechurch St., LONDON. 


RANSOMES A JEFFERIES Lo IPSWICH. 


ENIGINES OF ALL KINDS. 
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WE GUARANTEE TO SUPPLY 


ABSOLUTELY THE BEST 


QUALITY OF 


SOFT CORED AND SOLID 


ELECTRIC LIGHT 


AT THE LARGELY REDUCED RATE OF 


A FARTHING a MILLIMETRE per foot, 


ONE £ A MILLIMETRE per 1,000 feet. 
FROM 8-380 MILLIMETRE. 


FOR QUANTITIES ZO PER CENT. DISCOUNT. 


Before arranging for next season’s supply, write for Samples. 
We will send ANYWHERE, POST FREE, for TRIAL, 
Six Pairs of ANY SIZE for 2s. 6d., stamps. 


THE GENERAL ELECTRIC Co. 


(G. BINSWANGER & CO.), 


MANUFACTURERS AND SUPPLIERS OF ALL ELECTRIC LIGHT FITTINGS AND MATERIAL, 
5, Great St. Thomas Apostle, LONDON, E.C. 


Telegrams: ELECTRICITY.’ Telephone! No. 1887. 2027 
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THE SCHOOL OF SUBMARINE TELEGRAPHY 
ELECTRICAL ENGINEERING 


ESTABLISHED 


IN 1868. 


upwards of 3,000 Pupils have passed through the School. 


commence early in January, May, and September. 


12 PRINCES STREET, HANOVER SQUARE, LONDON, W. 
Manager:—-Wm. LANT CARPENTER, B.A., B.8c., F.C.S. 
Secretary:—LEON DRUGMAN, A.S.T.E. 

Senior Instructor:—H. D. WILKINSON, M.8.T.E. 


7 ho Establishment is now the largest and the most fully equipped School of its kind. It possesses, among recent additions, several 
Dynamo Machines, a Boiler and Steam Engine, a Gas Engine, 42 E.P.S. Accumulator Cells, Lathes, &c., as well as several kinds 
of Arc Rae Incandescence Lamps. Both Theoretical and Practical Training can therefore be obtained. Since its opening in 1868, 


At the end of the course of instruction, an Examination for the 


CERTIFICATE OF THE ScHoon is conducted by an Examiner of very high standing, unconnected with the School. New Courses 


For full prospectus, terms, &c., apply to the Secretary, 12, Princes Street, Hanover Square, W. 7 


TELEPHONE: 1588, TELEGRAMS: “INDICES,” LONDON. 
WHEATLEY KIRK, PRICE & GOULTY, 
(Establahed 1880), 
ELECTRICAL AUCTIONEERS, VALUERS 
AND ARBITRATORS, 


62, QUEEN VICTORIA STREET, LONDON, E.C., 
And Albert Square, MANCHESTER. 1819 


“ELECTRICAL PLANT” 


For every description of New and Secondhand 


ELECTRICAL APPARATUS, PLANT AND INSTRUMENTS, &c., 


Ready for immediate delivery, consult 
€€ »> 
Glectrical Plant, 
Published Monthly, Post Free, 6d. 
Offices : 52, QUEEN VICTORIA STREET, LONDON, E.C. 


Telegrams: “INDICES,” LONDON, Telephone: 1633. 1542 


I. WIRE.—6 Cwt. of No. 18 and No. 10 Double Cotton Covered 
Wire in 50 lb. coils; 1s. per lb. Also 1 cwt. of No. 26; 
1s. 6d. per lb.—GiLuerr. 


II. CABLE.—2 ewt. of No. 94 (equals 7/18’s) Double Cotton 
Covered, Braided and Compounded (new) in } mile 
lengths; price £18 per mile. Suitable for overhead arc 
work, ke. 

III. BATTERIES. —100 No. 2 Leclanche (new ates type), 
complete, with zincs and glass jars ; 1s. each. — GILLETT. 


IV. DYNAMO.—Schuckert type Brush machine ‘hinbweml 
giving 55 ampéres at 50 volts, 1,400 revs. ; good as new ; 


V. DYNAMOS.—Gramme type Dynamo, shunt-wound, in 
order and condition ; about 150 volts 10 ampéres, 1,500 
revs; price £18. Also several others.—G1LLETT. 

VI. WIRE.—3 ewt. No. 34 Cotton Covered, new ; 2s. 6d. per Ib.— 
GILLETT. 


VI. WIRE.—Large quantity of No. 30, 32, 34 and 36 Silk Covered, 
in good condition; 3s. 6d. per lb.—GiLLerT, 26, Red 
Lion Square, Holborn, W.C. 2157 


S. MILLER & CO.’S 
“CYCLONE” 


PRIMARY BATTERIES 


Are the best for Electric Lighting and Laboratory purposes. 


SIMPLE, CHEAP & PORTABLE FOR MINERS’ LAMPS, 
READING AND CARRIAGE LAMPS. 


The No. 1 Cell gives a 5 ampére current, E.M.F. 1-9 volts, for 15 hours 
continuously at a cost of One Half-Penny. Weight 1} lbs. 


T0 BE SEEN WORKING AT— 2159 


CHEAP PREPAID ADVERTISEMENTS 


Relating to Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Exchange. 


Three Lines and Under (24 words) ... «. 28. 6d. 
For Every Additional Line (8 words) ... «. Os. 6d. 
Three consecutive Insertions for the Price for Two. 


*,* This Scale does not apply to Trade Advertisements, terms for which 
can be had on application. 


ANTED, a ein « as Secretary to an Electrical Com- 
pany; must have experience in electrical machinery, 

and be a good book-keeper.—Apply by letter to No. 2,228, office of 
this paper. 2008 


YOUNG MECHANIC, with a varied experience in the 
best class of electro-technical and philosophical instruments 
generally, will be shortly open to re-engagement. Is thoroughly 
practical and capable of undertaking important experimental 
work. College or private laboratory preferred.—Address, 
“J. W. M.,” 2,230, ExrecrricaL Review office. 2240 


SSISTANT ELECTRICAL ENGINEER (28) seeks re- 
engagement. Good references.—No. 2,198, ELEcTRIcAL 
REVIEW. 2198 


MPERE AND VOLTMETERS.—Wanted to Hire for test- 
ing purposes. 1 voltmeter to 130 v.; 1 ampéremeter to 50; 
1 to 100 amps.—Address, No. 2,229, ELectricaL Review office. 495, 


HE Self-Winding and Synchronising Clock Company have a 
number of Electric Motors for Sale. Useful for various 
purposes. These being surplus stock will be sold at a sacrifice.— 
Apply to the Manaaer, 52, Queen Victoria Street, London. ayy; 


OILERS, all kinds and sizes: Vertical KX Tube, Multitu- 
bular, Portable, Cornish, Lancashire, and “ Field”? Tube.— 
Tue GRANTHAM CRANK AND [Ron Co., Limitep, Grantham. 


SECONDARY GENERATOR EXPERIMENTS. 


2147 


| ee SALE, an F (600-light) Ferranti Alternating Dynamo, 
with or without u Siemens D? Exciter, coupled on same 
shaft. Both are in every way perfect, and good as new.—Price 
and all particulars on application to Mr. Harry Sours, 10, John 
Street, Adelphi, W.C. 


2200 


WANTED. 


GENTS to sell and ENGINEERS to instal the Seel Incan- 

descent Lamps for all the leading commercial centres of 
the United Kingdom. Speciality :—Double Filaments in angular 
form, 50 volts 30 C.P., 100 volts 40 C.P. Terms and particulars 
on application to— 


THE UNIVERSAL ELECTRIC LIGHT CO., 
13 anp 14, Kina SrTREEtT, CHEAPSIDE, LONDON. 
N.B.—Special Terms for Export. 2204 


NSTRUCTIONS FOR THE LAYING AND JOINTING 
OF UNDERGROUND ELECTRIC CABLES.” — Pro- 
fusely Ilustrated.—Translated from the French of Dr. Francois 
Borel. The Kinetic Enarinerrine Co., 117, Queen Victoria 
Street, London, EC. 613 


JUST PUBLISHED. Crown 8vo., Cloth 4s. 


SHORT LECTURES TO ELECTRICAL ARTISANS: 


Being a Course of Experimenta! Lectures delivered to a Practical Audience. 


By J. A. FLEMING, M.A., D.Sc. 


(Professor of Electrical Technology in University College, London). 
WitH DIAGRAMS. 


85, GRACECHURCH STREET, E.C. 


Lonpon: E, AND F. N. SPON, 125, Strand. 
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4, CHARING CROSS. 


CHINA CEILING ROSETTES. 


/ PLAIN WHITE OR CREAM, WHITE OR CREAM & GOLD, 
15s. per doz. (subject). 18s. per doz. (subject). 


1791 


(PATENT) 


VULCANITE.| i SLATE BASE 


HARBURG INDIA-RUBBER COMB COMPANY. FUSE PLUGS. 


London Warehouse: F. WINTER, 
188, LONDON WALL WOOD STREET, E.C. ee TO TRADE. 
end for Samples to 2064 


EBONITHE. | _F. H. ROYCE & Blake St., Hulme, Manchester. 
LE GENIE CIVIL, 


Weekly Review of French and Foreign Industries in General, 


OUR CATALOGUE 


of Accessories 


6, RUE DE LA CHAUSEE D’ANTIN, PARIS. for the Transmission of Power, Is 
THE ONLY 
Editor-in-Chief, MAX DE NANSOUTY, Ingenieur des Arts et Complete and Perfect 
Manufactures, Officier d’Academie, Secretary of the Electrical ONE IN THE WORLD. 
Committee of the Exhibition of 1889. 
Le Genie Crvit deals with all subjects connected with Science | || BELT PULLEYS, 
and Industry, Arts, Architecture, Construction, Hygiene, Public Belt Flywheels, Step-Cone Pulleys. 


Works, Electricity, Chemistry, Railways, Mechanics, &c. 
Le Genre CIvIL publishes, also, all the Official Documents of 
the Exhibition of 1889 in eztenso. 


THE BEST GONTINENTAL ADVERTISING MEDIUM OF ALL. 


ROPE PULLEYS, 


Rope Flywheels, Haulage Rope Pulleys. 


GEAR WHEELS, 


Gear Flywheels, Mortice Wheels. 


SHAFTING, 
All Advertising Loose Collars, Fast Collars, Couplings. 
ment to be addressed to Mr. quet, Genie Crvit OFFICE, ue | 
de la Chausée d’Antin, Paris. 102 | PEDESTALS, 


Horizontal, Angle, Vertical, Hanging. 


JOLIN & Co | Hangers, Brackets, Stools. 
ELECTRICAL ENGINEERS, GALVANOMETER 


Sole Makers of the 
MAXWELL-JOLIN 


PATENT 


Dynamo Galvanometers, 
and JOLIN 


HIGHEST CLASS. | 
REDUCED PRICES; FREE DELIVERY 
throughout the Kingdom. 


HARPERS ...... ABERDEEN. 


Pocket Galvanometer, 


As supplied to the leading Tele- 
and Post Office. 

akers of all kinds of Measur- 
ing and Testing Instruments. 


Price Listand Guide 
and Receipt Book, Price 30s. 


Our new List of CASTINGS of above, ? cwt, 
will interest Engineers with Workshops. 


Post Free, 61d. 
Pocket Galvanometers, | 35, NARROW WINE STREET, | 
Price 13s. & 14s. each. BRISTOL. j4s5 | Free, 6d 


TAYLOR, TUNNICLIFF & CO., 


EASTWOOD, HANLEY, FIRE 


Manufacturers of 
| BUCKETS 
PORCELAIN LAMP HOLDERS, AND HOSE. 


CEILING ROSES, 


SCREWED SWITCH BASES AND COVERS, gt pe 


MEDALS AWARDED. 


cuT-ouTs, 
SAFETY TUNCTIONS, Combs Tannery, Stowmarket. 
And Specialities for Electric Lighting. 2146 | Price Lists and Terms on Application. 


GLOVE AND GAITER LEATHER 
DRESSERS, LEATHER AND 
WOOL MERCHANTS. 


| | 
| 
| 
| | 
| 
WEBEB «a Son, 
| 
Manufacturers 
Ve of 
| 
O95 
‘ 
1916 
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DUST PROOF, PERFECT LIGHT, EASILY HANDEED, NO LOOSE SCREWS, a 


The Globe has an Elastic Metallic Connection with the Cover, and can be removed or replaced instantaneously. 


NO METALLIC RIM TO OBSTRUCT THE LIGHT. 
THE GLOBES CAN BE SUPPLIED PERFECTLY WATERTIGHT. 


FOWLER, LANCASTER & CO., 


Electrical Engineers, Manufacturers of all Fittings for Electrical and Telegraphic Contractors, 


BIRMINGHAMDMI. 
SOLE MANUFACTURERS. A SAMPLE GLOBE WIIL BE SENT ON APPROVAL. 2962 


BELL’S ASBESTOS. 


The Latest Developments in Asbestos for users of Electricity. 
BELI°S ASBESTOLINE. 


The BEST, CHEAPEST and SAFEST LUBRICANT for all kinds of machinery. 


BE ASBES Tos LUBRICANT. 
The BEST and PUREST OILS for all purposes. 

BELL’S ASBESTOS YARN AND SOAPSTONE BELL’S ASBESTOS EXPANSION SHEETING® 
Packing, for Locomotives and Electric ay (Patent No. 640, 1884). The Best Material 
Light Engines running at very high speed. ¥ for Steam Pipe Joints. 

BELL’S ASBESTOS MILLBOARD, for Steam . A —* BELL’s ASBESTOS EXPANSION RINGS. 
and Electrical Joints, and also for ao 44 er : ai (Patent No. 640, 1884). Made to any Tem- 
ing Wires. Pure, and superior to all = plate, size, shape, or thickness. 

BELL'S ASBESTOS METALLIC WOVEN 

BELL’S ASBESTOS PAPER, specially made — <5 Sheeting and Tape, for Steam Joints, 
for Electrical purposes. : r = where great Strength is required 

Non-CONDUCTING Com- BELL’s ASBESTOS pare. 
oe On, for covering Boilers, and Steam for prevention of fire or painting floors, 

Saves 40 per of fuel. E LL’S AS BESTO Ss. wooden coverings 


Illustrated Priced Catalogue, with numerous Testimonials from ay sti free on application. 


BELL'S ASBESTOS CO., Lz. 


118, SOUTHWARK STREET, LONDON, 8.4. 
Depots-MANCHESTER : Victoria Buildings, Deansgate. LIVERPOOL: 2, Strand Street, James Street. 
CARDIFF: 46, James Street, Bute Docks. BIRMINGHAM: 7, John Bright Street. HULL: Humber Dock Basin. 55, 


TELEGRAMS: TELEGRAMS: 
ELECTRIC” Wh “ACCUMULATOR ’ 


ELWELL-PARKER, 


WW 
IMPROVEMENTS IN ACCUMULATORS 


Ensuring a longer life, and requiring less attention. The paste is 

securely held in its place by the new type grid, as shown in the 

sketch. Hard oxides, and freedom from “ blistering.” Manufactured 

under the patents of Elwell-Parker, Moseley, Sir D. Salomons, 

Barber-Starkey, Drake and Gorham; also by licence under all the 
- patents held by the Electrical Power Storage Company. 


ACCUMULATORS FOR CENTRAL STATION LIGHTING, 


SHIP AND TRAIN LIGHTING, &c. 


LONDON REPRESENTATIVES :— ae 


DRAKE & GORHAM, 2, PRINCE'S MANSIONS, VICTORIA ST., SW. 


; 
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APPLETON, BURBEY & WILLIAMSON, Electrical Engineers and Manufactorers, 


SWITCHES, 
LAMPHOLDERS, 
FUSES, 

CEILING ROSES, Sc. 


FULL PARTICULARS AND PRICE LISTS ON APPLICATION. 
BALMORAL BUILDINGS, 91, QUEEN VICTORIA STREET, E.C, Telegrams: “ Installation,” London. 493 


Ww. MACKIAB, 
Turk’s Head Yard, Turnmill Street, London, E.C., 


MANUFACTURER OF 


IMPROVED GRAMME MACHINES, 


(As supplied by the late British Electric Light Company, Limited), 1001 


re Lamps, Switches and all descriptions of Electric Light Fittings. 


Complete Apparatus for 
Two Ends, with Batteries 
and 100 yds. Covered Wire. 


| 
| THOMAS BARRACLOUGH & CO., 


| Makers of all the most Improved Machinery for Electric Wire and 
Strand Covering, Lapping, Taping, Braiding, &c., 
ALSO FOR 


FOR LONG LINES §STRANDING AND MAKING COAX ES OF EVERY SIZE AND DESCRIPTION. 


WORKS WELL UP 


TO ONE MILE AND EXCHANGES 
PATENT RIGHTS GUARANTEED. | | Globe Works, Rochdale Road, Manchester. 1980 
Manufactured under the Patents of Dr. Silvanus P. Thompson, Principal of | 
the Finsbury Technical College. | 
EW TELEPHONE CO., LIMITED, 
N I BECK BAN K.— 
4, GREAT W INCH ESTER ST., LONDON, E.C, } Southampton Buildings, Chancery Lane. 
(Under License from the Postmaster-General.) | THREE per CENT. INTEREST allowed able on demand. 
TWO per CENT. INTEREST on CURRENT AC cou calculated on the 
Sole Agents for Sheffield, Leeds, Bradford, H Halifax, Huddersfie eld, Derby & Nottingham: | a monthly balances, when not drawn ow 
Bank undertakes for its Customers, free of C , the Custody of Deede 
Messrs. TASKER, SONS & CO., SHEFFIELD. 2178 Writings, and other Securities and Valuables ; t the collects on of Bills o Exchange, 
Dividends, and Coupons; and the purchase and sale of Stocks, Shares, and 
Annuities. Letters of Credit and Circular Notes issued. 


THE BIRKBECK ALMANACEK, with full particulars, post free, on application. 


The Birkbeck Building Society's Annual Receipts exceed 
ow TO PURCHASE. = “HOUSE FOR TWO 


GUINEAS PER MONTH, with immediate Possession and No Rent to 
Ry Apply at the Ofice « of the BIRKBECK BUILDING SOCIETY, 29, Southampton 
Chancery 


Ow TO. PURCHASE A PLOT OF LAND FOR 


Insulatea Wire and Cables | 
of every description for 
Electrical Instruments, 
Dynamo Machines, Electric 
Bells, ee, Electric 
Lighti 


UNITED ELECTRIC WIRE : | FIVE SHILLINGS PER MONTH, with immediate Possession, either for 
| ay a Cra, eon Apply at the Office of the BIRKBECK FREE- 

14a, The BIRKBECK TALMAN ACE. with full particulars, on application. 
London, 1730 ieee FRANCIS RAVENSCROFT, Manager. 595 


SIMS PATENT ENGINE, 


SPECIALLY ADAPTED FOR 


ELECTRIC LIGHT INSTALLATIONS 


AND FOR ANY WORK WHERE UNIFORMITY OF SPEED IS DESIRABLE. 


GOLD MEDALS 
EDINBURGH, 1886; LIVERPOOL, 1886. 


SSSI ‘UOWuIsuey 


SOLE MAKERS: 


GREENWOOD & BATLEY, Atsion Works, LEEDS. 


PRICES ON APPLICATION. 
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WESTERN 
DYNAMOS AND LAMPS 


Best Construction. Reasonable Prices. 


APPARATUS FOR TELEPHONE EXCHANGES, TELEGRAPH INSTRUMENTS, CABLES, &., &c. 


79, COLEMAN STREET «ate 59, mooraate street), LONDON; 
CHICAGO, NEW YORK AND ANTWERP. ” 


WHEREVER 


awanps. | Glectric Light Gnoaineers, EXHIBITED. 
MANSION HOUSE BUILDINGS, LONDON, AND ARC WORKS, CHELMSFORD. 


WORKSHOPS, MILLS, DWELLING HOUSES, OUT-DOOR CONTRACTS. 


Contractors for the supply of Electric Lighting Plant for Private Houses, Public Buildings, Manufactories, Towns, &c.. 
on the most improved principle and at moderate cost. 


Having a number of New and Secondhand Machines in Stock suitable for Arc Lighting we shall be 
happy to quote for their temporary use for Exhibitions, Fétes, Garden Parties, &c. 


COMBINED DYNAMOS AND HIGH-SPEED STEAM ENGINES, PROJECTORS, HOLOPHOTES, &¢., AS SUPPLIED TO H.M. ADMIRALTY, BRAZILIAN GOVERNMENT, &c. 


PATENT CURRENT AND POTENTIAL INDICATORS, AND ENGINE-ROOM INDICATORS. 


PRICES (INCLUDING HANDSOME OUTER CASE). 
CURRENT INDICATORS.-—10 to 100 Amperes (suspended needle), £6 6; 15 to150 do.,do.,£7 7; 25 to 250 do. (suspended or 
pivotted needle), £8 8; 4 to 40, or 10 to 100, or 15 to 150 Amperes (pivotted needle), £7 7; 5 to 500 Amperes, £15 15. 
POTENTIAL INDICATORS.—1 to 125 Volts, or 2 to 250 Volts, £10 10; Extra Resistances, in Handsome Mahogany Box for 


higher Potentials, £3 3 
COMBINED LOW READING CURRENT AND POTENTIAL INDICATORS.—2 to 5 Amperes and ‘1 to 10 Volts £10 10 
‘1 to 2°56 Amperes and ‘2 to 25 Volts, £10 10. 


Price Lists and Particulars of our Machinery can be obtained at owr London Office or Works at Chelmsford, and of the following :— 


Messrs. R. W. Winrietp & Co., Birmingham. Henry Lea & Toornsery, Kirmingham; and of 
Messrs. & Co., Newcastle. J. C. Llanelly. 

» Davis & Co., Derby. Wiuson Hartnett, Leeds and Manchester. 
Gitrus & Co., Kendal. J.P. Stapleford, near Nottingham. 


Messrs. R. E. CROMPTON & Co. are issuing complete Catalogues with large reductions in price; these will be sent on application. 


A NEW EDITION OF CROMPTON’S PRICE LIST POCKET BOOK, CONTAINING USEFUL ELECTRICAL FORMULA, has just been issued, and 
will be sent free at the published prices. Russia, 2s. 6d.; cloth, 2s.; cheap edition, 6d. 311 


IMPORTANT IMPROVEMENT ACCUMULATORS 


TYPE CRID. 


| The new patent Grid 
cA = entirely overcomes one of the 


greatest difficulties in accumu- 
lators, namely the falling out of 
the plugs of active material. 


D AKE CORHAM Crip. 


\ 


TWIceE Futt 
SOLE LONDON REPRESENTATIVES FOR ELWELL-PARKER, Ltp: 


DRAKE & GORHAM, 2, PRINGE’s S MANSIONS, VICTORIA STREET. 
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HLECTRICAL REVIEW. 


PATERSON & COOPER, 


JuNE 29, 1888.] 


Patella, Leadon.” 
To H.M. Government, Leeds Corporation, 
European Works, Pownall Road, DALSTON, 


NEAB HAGGERSTON STATION. 


Voltmeters. Ammeters. 


Cardew, Electro-magnet, 
Electro-magnet, Ayrton & Perry, 
Ayrton & Perry. Engine Room. 


Incandescence Lamps.— Agents for Swan, 
Bernstein, Alexandra, and other well- 


Prize Medals.—Paris, 1884; London, 4882; Calcutta, 1883; London, 
“1886; Antwerp, 1885. 


Dynamos.—Phenix Dynamos for Incandescent or Arc” 
Lighting, Ship Lighting, Plating, &c. 


Search Lights for Naval and Military purposes; 
Submarine Arc Lamps for Salvage or Fishing. 


known makes. 

Engines,—High Pressure and Condensing; Steam ‘Carbons.—Hardtmuth’s Soft Core and Wallace Diamond 
Boilers, Turbines, Water Wheels, Overshot | Brand. 

Breast and Undershot, Shafting, Pulleys, Fittings.—Sockets, Holders, Lamp Reflectors, Switches 

Plummer Blocks, Gearing, Belting, &c. (Maynard, “EB. Click Over, &c.), Safety 


*. Jumetions. A large assortment of Brackets and 
Pendants suited for Mansions, Hotels, Corn Mills, 
Factories, Ships, 

Plating.—Nickel and Silver Plating done for the Trade; Complete 

Outfits of Plating Dynamos, Vats, &c., supplied to specification. 
phones, Switeh-bogede, Secondary Generators.—Licensees for Gaulard and Gibbs system of 

Magnetos, S.N. Instru- f Secondary Generators for Central Stations. 

Exploders and Torpedo Gear.—Admiralty and Mackenzie Firing Keys; 

Fuse Exploders for Blasting. 


Engineering and Electrical Work of all sorts carried out. Estimates and Specifications for Electric Lighting free of cost. ,.. 


Are Lamps.—Licensees and Makers of 
_ Pilsen, Clarke-Bowman, Pheonix, 
_ “J. ¥.,” and other lamps. 


Accumulators. 


Telephone No. 5422. ESTABLISHED 1870. Telegrams: “ Flexible, London.” 


SILVER MEDAL INTERNATIONAL ELECTRIC EXHIBITION, 1882. 


PHILLIPS BROTHERS, 


Glectricians, 


OFFICES AND WORKS: “THE LEA TELEGRAPH WORKS, HACKNEY wick, LONDON, E. 


OF CABLES, WIRES, &c, TO ANY OF 


MULTIPLE CABLES, AERIAL AND SUBTERRANEAN. 
Gutta-Percha, India-Rabber, and Compound Wires of every description for Telephone and Electric Bell Work, 
- FANCY BRAIDED WIRES OF EVERY .DESCRIPTION. 
COTTON AND SILK COVERED FOR DYNAMO MACHINES, MAGNETS, &e, &c. 


RAMSDEN, CAMM & CO.. 


BRIGHOUSE. YORKSHIRE, 
Bron and Stecl “Wire Drawers and Galvanizers. 


MANUFACTURERS OF 
TELEGRAPH, TELEPHONE AND CABLE WIRE, 
Reece . Contractors to H.M. Postmaster-General, the Ludian and Colonial Governmests and leading Railway Companies 
B. : LONDON OFFICE: 72. KING WILLIAM STREET. E.C. 1708 


RONALD A. scorTrT’s: HARDENED INDIA-RUBBER VARNISH 
(Approved of and used by the Admuraity ; Siemens Bros Co., Lid ; Anglo-American Brush Blectric Light Corporanon, Lid ; indva-Rubber Gutta-Pe. cha Works Lid., R. 8. Crompton Coy, 
Por DYNAMOS, ACCUMULATOR BOXES and all ELECTRICAL WORK REQUIRING HIGH INSULATION. 


This Varnish is o first-class Insulator, When dry it is not softened by moisture, steam or oll. It Bs mick drying, am! reyuires a very high temperature to meltit when dry. 
It does not become brittle like Sheliue Varnish. horougbly resists all alkalies. 


Sole Address—R. A. SCOTT, Electrical Engineer, Contractor to Her Majesty’> Government, 831, King St., Hammersmith, W. 


SCOTT'S PATENT MAIN SWITCH BOARDS, as supplied to H.M. ships “ Devastation,” “ Conqueror,” “ Mersey,” “ Severn,” “ Duthousie,” “ Laurence,” &¢., &t. 
ADMIRALTY PATTERN ELECTRIC LIGHT FITTINGS A SPECIALTY. 1808 
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COMPANY, 


and Warehouses: 106 & 100, CANNON STREET, LONDON, E.O. 
oat | Works: Silvertown, Essex; Persan-Beaumont, France. 


TELEGRAPH ENGINEERS MANUFACTURERS 


CABLES.—Submarine, Subterranean, and Aerial. 
WIRE.— (ndia-Rubber and Gutta-Percha covered in all gauges. 


INSTRUMENTS.— Morse” Inkers, Needle, Wheatstone’s Alphabetical, Block” Bells, 
Resistance Coils, Sir and other Galvanometers, Condensers, Testing Instrunicnts, 


BATTERIES.—soLe MANUFACTURERS FOR GREAT BRITAIN, COLONIES OF 
LEBRATED LECLANCHE BATTERY, which has received the most from Peatal 
eminent T'e h Engineers, and is now apt Post Office 
'. Other kinds of Batteries also manufactured. Cells, Carbon Plates, &c. 


INSULATORS.—Etonite, Porcelain, Brownware, 
ov Tun most Arranatus ron RAILWAY BLOCK SIGNALLING. 
SEMAPHORE REPEATERS, “LIGHT ” INDICATORS, AND WALKER'S “ PASSENGER AND GUARD” COMMUNICATOR. 


TELEGRAPH STORES AND APPARATUS OF EVERY DESCRIPTION. 


TORPEDO APPARATUS. 


THE INDIA-RUBBER, GUTTA-PERCHA, AND TELEGRAPH WORKS. COMPANY (Limited) are 
Patentees and Manufacturers of a Complete System of Torpedoes for Harbour and Coast Defence, 


SILVERTOWN PATENT FIRING BATTERY. 
A Constant Battery for Mining and Blasting Purposes. 
CONTRACTS ENTERED INTO for the SUPPLY, CONSTRUCTION, snd MAINTENANCE of TELEGRAPH LINES. 


MANUFACTURERS OF 
VULCANISED INDIA RUBBER. 


VALVES, SHEET, BUFFERS, SPRINGS, WASHERS, WHEEL TYRES, CORD TUBING, ‘AND DOOR AND CARRIAGE MATS. 
INDIA RUBBER AND CANVAS SUCTION. AND DELIVERY HOSE. 


INDIA RUBBER and OAN VAS STEAM PACKING — ROUND, and SHEET. 
INDIA RUBBER MACHINE DRIVING” BANDS. 


WATERPROOF GARMENTS AND FABRICS: 


Coats, Capes; Leggings, Helmets,. Knee Wrappers, Di Sheeting for Hospitals, Water and Ai:-Proof Beds, 
Pillows, Bathe, Life Belts, Gas Bags. 


EBONITE. 
i Not affected by Vinegar or Hydrochloric or Acetic Acid. 
GUTTA-PERCHA. 


Tubing, Belting, Buckets, Bosses for Flas Spinning, &c. 


Works: SILVERTOWN, ESSEX, LONDON, Et PERSAN-BEAUMONT, FRANGE. 
London Office—106, CANNON STREET, E.C. 


Warehouse—100, CANNON STREET, E.C. 
BRANCH 
Bootie eee eee eee eee 70, Regent Road.* oon ed oot 2, Clare Street. 
... Castle Street. Newport, Mon. 83, Dock Street. 
~~ ... 20, Dixon Street. Cappirr Pierhead. Chambers, Bute Docks, 
‘ Baiprorp ose 86, Kirkgate. Neville Street. 
PorTsmouTH 49, Higk Street. Cobden ration Street. 
38, High Street. MANCHESTER ... 4, Foun’ Street. 
BLIN we 


Printed by PARDON @ SONS, Wine Office Coust, Fleet Street, and Published by the Proprietors, H. ALABASTER, GATEHOUSE & Co., at 22, Paternoster Row, London. 
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